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Amplifiers 


USSR UDC 621.375 
EXPERIENCE WITH THE APPLICATION OF THE LUT4O2 AMPLIFIER 

Moscow PRIBORY I SYSTP*Y UPRABLENIYA in Russian No 1, Jan 79 p 33 
DREMAKOV, V. A. and LATYPOV, M. B., engineers 


[Abstract] The UPT2-06 instrumentation amplifier, which is complicated and 
of poor reliability, can be substantially simplified and improved by intro- 
ducing a 1UT4O2 operational amplifier. The design change consists in the 
replacement of the operational amplifier circuit board and deriving the 
power from only one full-wave rectifier. / schematic of the redesigned 
amplifier is given, though no performance specifications are provided; it 
is indicated that the operational principle of the new variant is no dif- 
ferent from that of the UPP-2 series. Figures: l. . 


USSR UDC 621.375 
SELECTIVE AMPLIFIER 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 3, 1979 pp 33-34 
KIYANOVSKIY, YE. V. and VARENIK, A F., enginecrs 


[Abstract] The paper describes a selective amplifier based on the 1UT4O1B 
series microcircuits with a 2T-shaped bridge, ani an auxiliary circuit 
(kontur) of parametric feedback which changes the parameters of the ampli- 
fier as a function of the input signal. The results are presented of model 
tests of an amplifier intended for operation in a system of automatic fine 
adjustment of the resolution of a radio spectrometer of nuclear magnetic 
resonance. The work was conducted at the Special Design Office (SKS) of the 
Institute of Organic Chemistry imeni N. D. Zelinskiy, USSR Academy of 
Sciences. Figures 2. 





USSR UDC 621.375 


REDUCING THE EFFECT OF QUANTIZATION ERPORS Il A DIGITAL SYNCHRONOUS 
AMPLIFIER 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 4, Apr 79 pp 57-59 manuscript 
received after completion, 21 Nov 78 


TETEKIN, N. H. 


[Abstract] D ital synchronous amplifiers extract weak regular signals from 
intensive noise by operating with long periods of accumulation, this period 
not being technically limited as in the case of analog devices. A digital 
synchronous amplifier consists generally of a band filter tuned to the 
signal frequency, an encoder, an accumulator and a generator of reference 
oscillations. Here the error due to nonideality of the system is examined 
and found to appear essentially in the encoder, where nonlinear analog-to- 
digitel conversion of a weak signal produces a random constant component 
comparable in magnitude with that signal and carried with it to the measur- 
ing device. Regulating the encoder or radiometry do not ensure that its 
characteristic will not shift from the ideal one during operation. Here 
another method is proposed, namely estimation of the shift and its subse- 
quent compensation. This is feasible because of the particular character- 
istics of poise appearing at the encoder input. The error can in this way 
be reduced by a factor of 1000 without a decrease in the signal-to-noise 
ratio and without need for a preliminary warmup of the encoder. Figures 4; 
references 4: 3 Russian, 1 Western. 


USSR UDC 621.375.7 
A PARAMETRIC AMPLIFIER WITH LOW-FREQUENCY PUMPING 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 4, Apr 79 pp 63-65 manuscript 
received after completion, 8 Aug 76 


STEPANOV, K. G. 


[Abstract] A major problem with low-power parametric amplifiers for measur- 
ing the Earth's radio emission is the pump generator, because its efficiency 
decreases at higher frequencies. Therefore, the feasibility of low- 
frequency pumping is considered here, specifically for a 2-band 3-channel 
parametric amplifier with the @), channel effectively idle and both the 


W,= w+ ow, channel and the W = Wy- &, channel loaded by the impedance of 


the signal generator. The transmission coefficient and the noise temperature 








are calculated for the case of a quasi-"white" noise-like input signal 
appearing in two frequency bands A Ww) and Aw _, close tow, and @ . 


respectively, both bands rectanguler and of equal widths. Such an amplifier 
built with two varactor diodes for the 3-cm band was tested and its noise 
temperature found to be quite low, even with nonoptimal circuit components. 
The author thanks V. S. Etkin and Yu. B. Kharpin for their interest and 
comments. Figures 3; references: 5 Russian. 


USSR UDC 621.375.2212 
THE CONSTRUCTION OF WIDEBAND ULTRASHORT-WAVE CABLE TELEVISION AMPLIFIERS 
Moscow RADIOTEKHNIKA in Russian Vol 34, No 3, Mar 79 pp 20-28 

SHAPIRO, L. YA. and BOGDANOV, V. P. 


[Abstract] Problems of optimization of the parameters of devices ved for 
linear mixing, amplification and distribution of TV signals are discussed. 
The primary requirements which must be met by multichannel communication 
line amplifiers are listed, and the parameters and methods of construction 
of distributed amplification systems are described, It is concluded that 
distributed amplifers are superior to concentrated-element devices, in spite 
of reports of self-excitation and the instability of parameters of these 
devices. Bipolar transistor circuits with common base and distributed 
devices made with MIS devices are recommended, The material in this paper 
was reported at the scientific conferences of the Scientific-Technical 
Society of Radio Engineering, Electronics and Communications (NTORES) 

imeni A. S. Popov in Moscow in 1969 and in Leningrad in 1971, 1972 (Section 
of Radio Receiving Devices). 











USSR 


A 144 AND 28 Miz ANTENNA 
Moscow RADIO in Russian No 3, Mar 79 pp 20-21 
LEBEDEV, B., Moscow 


[Abstract] An antenna consisting of two perpendicular four-element yagi 
antennas is described, designed to operate simultaneously in the 10 meter and 
2 meter bands. The gain of the antenna is about 10 db. Drawings of the 
antenna show the dimensions and spacings of all units and elements. The 
dipoles are telescopic in design for increased strength and to allow adjust- 
ment of length. The antenna can be roteted by 90° around its axis to bring 
either set of dipoles into the vertical or horizontal position. The 

antenna can also be rotated to point in any desired direction. This article 
is the finish of an item which began in RADIO, 1979, No. 2. 


USSR UDC 538.3 


ANTENNA SYNTHESIS OF AN OUTGOING WAVE BASED ON A SEMITRANSPARENT TWO- 
DIMENSIONAL PERIODIC STRUCTURE POSITIONED ABOVE A RELIEF IMPEDANCE SUBSTRATE 


Gor'kiy IZY. VUZ:RADIOFIZIKA in Russian Vol 22, No 2, 1979 pp 226-233 manu 
script received 25 Apr 77; after revision, 14 Aug 78 


TERESHIN, O. N., YUVKO, A. N. and CHUGUNOV, M. V. 


[Abstract] There are now several methods of construction of impedance 
antennas where the near field structure determines the function describing 
parametric variation of impedance boundary conditions along the antenna. 
Special excitation devices are used to feed energy to such antennas, gen- 
erally of significant dimensions in a direction perpendicular to the 
impedance surface. A plane anteana with small dimensions perpendicular to 
the antenna plane is synthesized. Wave energy fed to the antenna vie strip 
line is transformed by a system of boundary conditions on the relief 
impedance sur!’ace and semitransparent structure into emission wave energy: 
not special excitation device is necessary. The use of a relief impedance 
substrate removes constraints on height of the suspension device and on the 
class of directionality patterns for generating the near-field structure 
around the antenna. Figures 9; references: 4 Russian. 





USSR UDC 621 .372.8 


WAVE DIFFRACTION BY 4 “JALOUSIE” TYPE STRIP ARRAY SITUATED ABOVE A 
PERFECTLY CONDUCTING SCREEN 


Gor'kiy IZV.VUZ:RADIOFIZIKA in Russian Vol 22, No 2, 1979 pp 217-225 
manuscript received 20 Mar 78 


MASALOV, S. A., SHKIL', V. M. and YARYGIN, A. P., Institute of Radio- 
physics and Electronics, UkSSR Academy of Sciences 


[Abstract] The diffraction of plane waves in a cyclicel structure composed 
of infinitely thin perfectly conducting strips whose planes form some 
arbitrary angle to the normal line to the array plane set at some distance 
above a perfectly conducting screen were investigated. The presence of the 
screen has a svbstantive effect on the diffraction properties of “jalousie” 
type arrays related to the first and second groups; by changing the geometric 
parameters of the array and the parameter a/1, which describes the distance 
between the array and the screen, the energy characteristics of the scattered 
field can be flexibly controlled. The method employed can be extended to the 
case of H-polarization without making material alterations; it is promising 
for solving probiems of diffraction in the array described with various 
dielectric inserts. Figures 4; references: 4 Russian. 


USSR UDC 621.396 .67 
MJLTIBEAM ANTENNAS FOR COMMUNICATION SATELLITES 


Moscoy ELEKTROSVYAZ' in Russian No 3, 1979, pp 11-17 manuscript received 
5 Dec 77 


VYSOTSKAYA, M. B., GALIMOV, G. K., SNESAREV, A. A. [Deceased] and CHIRKOV, 
B. 


[Abstract] One of the means for increasing the efficiency of satellite 
relays is the use on the satellite of miltibeam narrowly-directed antennas. 
Although this problem has been considered in sufficient detail in the 
literature, choice of the type of multibeam antenna remains an open question 
which is discussed in the present paper. Detailed attention is paid to 
antenna arrays, lens antennas, one-reflector antennas and two-reflector 
antennas. It is shown that two-reflector antennas are the most preferable 
as multibeam antennas for communication satellites launched into a geo- 
stationary orbit and used for communication between objects located on parts 
of the earth's surface at the limit of visability from the satellite. Two- 
refiector aplanats which can be used in the antenna variations considered 

















ere the most versetile for relatively simple realization. It is necessary 
to use one-reflector parabolic antennas and the simplest two-reflector 
Cassegrain antennas in the case where the problem of shsping beams with a 
low level of side lobes and a high level of connection of the neighboring 
beams is not raised. Figures 8; references 13: 1 Russian, 12 Western. 


USSR UDC 621.396 .67.012.12 


USE OF THE REGULARIZATION METHOD FOR CORRECTION OF THE RADIATION PATTERN OF 
All ANTENNA MEASURE! Il TERMS OF AN EXTENDED EMISSION SOURCE 


Gor'kiy IZV.VUZ:RADIOFIZIKA in Russian Vol 22, No 2, 1979 pp 234-29 
manuscript received 23 Jan 78 


YERMOLAYEV, V. T. and FLAKSMA, A. G. 


[Abstract] The temperature of an antenna recorded in radioastronomical 
measurements is associated with beam pattern F and source function T by the 
scanning equation T, = T * F, where ® denotes the scanning operation. Of 
immediate incerest ts the characteristic of the source, or of the antenna: 
antenna temperature coincides with one of the above functions if the other 
is expressed as a delta-function. Use of the regularization method is 
correct the beam pattern distorted when a source of finite angular dimensions 
is changed produces an optimum restoration of beam pattern. The regularize- 
tion method is advantageous where there are large random errors (systematic 
distortion): simpler approximate methods are more useful for small random 
errors. Figures 4; tables 1; references: 8 Russian. 




















Certain Aspects of Compute dard and Soft Were; Control, 
Automation, Telemechanics and Machine Planning 


USSR UDC 62-79 
IMPROVING THE ACCURACY OF REGRESSION MODELS OF CONTROL OBJECTS 


Hovocherkassk IZV. VUZ: ELZXTROMEKHANIKA in Russian No 3, Mar 79 pp 278-281 
manuscript received 3 Mar 77 


MALYKHINA, MARIYA PETROVNA, candidate in technical sciences, Dotsent, 
Krasnodarsk Polytechnical Institute; and CHASTIKOV, ARKADIY PETOVICH, 
candidate in technical sciences, Krasnoiarsk Polytechnical Institute 


[aostract] Regression analysis yields the relation between in: tantaneous 
values of the outout variable and of the several input variables, for systems 
which either are vinear or have a known nonlinearity. Here improvements of 
regression models ere considered which would reduce errors due to noncorrela- 
tion between the input variables, due to interference acc additive noise, and 
Gue to digital data processing. Assuming the measurement errors with respect 
to each variable to be random qvuntities with a zero mathematical expectation, 
more accurate approximations of the regression equation and estimators are 
constructed for the control of an object such as a chemical plant with 
appropriate data filtration. Figures 1; references 2: 1 Russian, 1 Western. 


USSR UDC 621.01.001 
AUTOMATING THE DESIGN OF D.C. ELECTROMAGNETIC MECHANISMS 


Novocherkassk IZV. VUZ: ELEKTROMEKHANIKA in Russian No 4, Apr 79 pp 310-317 
manuscrint received 3 Dec 77; after completion, 14 Now 76 


NIKITEYAO, ALEKSANDR GRIGOR'YEVICH, candidate in technical sciences, [Totsent, 
Wovocherkassk Polytechnical Institute, LOBOV, BORIS NIKOLAYEVICH, graduate 
stuuent, Novocherkassk Polytechnical Institute; BAKHVALOV, YURIY ALEKSEYEVICH, 
dr in technical sciences, Professor, Novocherkassk Polytechnical Institute; 
and ALEKSEYEVA, GELYA ALEKSEYEVNA, senior engineer, Novocherkassk Polytech- 
nical Institute 


[Abstract} At the Novocherkassk Polytechnic Institute an automatic design 
for electromagnetic mechanisms has just been built. It includes a "Minsk-32" 
digital computer and an "Itekan-2M" automatic drawing-plotting machine. It 
contains 2 control programs, 21 functional modules, 13 service modules and 
16 drafting modules, all ope~ating with a common data bank. It can produce 
the optimum design based on any quality criteria and it can arrange any sub- 
system for solving special problems vith the aid of available progrars. 
Calculations can be performed either automatically or in a man-machine 











dialog mode, new programs can be edded, and any pertinent information can be 
retrieved from the deta bank. All prugrams are stored on magnetic tape in 
the internal system language a’ ‘| translated into any input language of the 
"Mi nsk-32" software. One of .aese programs is to minimize the mass of an 
electromagnet delivering a specified force of pull. The plane-parallel 
magnetic field of a d.c. electromagnet is calculated by numerical integra- 
tion of line and surface integrals in Fredrolm integral equations of the 
second kind into which the Maxwell field equations have been transformed. 
Another program is to calculate the magnetic field and the performance char- 
acteristics of a Il-vore suspension magnet for high-speed ground vehicles, 
teking saturation into account. This problem is also reduced to a minimize- 
tion problem and solved numerically, by the method of finite elements and 
application of the variational principle. The 21 functional programs cover 
not only design optimization (by steepest descent), static and dynamic 
characteristics and stabilization but also heating and economy. Typical 
printout data in the form of drawings, curves and tabulated nuuerical values 
are shown. Figures 3; tables 2; references: 7 Russian. 


USSR UDC 621.3.014.2 
INTEGRATED COMMUTATORS OF ANALOG SIGNALS 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 3, 1979 pp 25-26 
GAL'PERIN, M. V., candidate in technical sciences 


[Abstract] Circuits for switching of analog signals play an important role 
in the information systems of such items as automated technological process 
management systems (ASU TP) and analog-to-digital converters. Among such 
circuits are b> .dge analog circuits on the basis of a pen junction. In the 
present paper, an analysis which takes account of a Molla-Ebers model shows 
the possibility of a significant improvement of the characteristics of 
bridge circuits, and on the basis of the analysis more efficient circuit 
solutions are considered. The principal specifications are presented of 
experimental specimens of switches (the circuits of which are shown) on the 
basis of hybrid technology. Figures 5; tables 1; references: 5 Russian. 








USSR UDC 621 .374.387 
A 16-CHANNEL TIME-TO-NUMBER CONVERTER DESIGYED TO KAMAK STANDARDS 


Moscow PRIBORY I TEKHNIKA EKXSPERIMENTA in Russian No 6, Nov-Dec 76 
pp 45-48 manuscript received 26 Jul 77 


BASILADZE, S. G. and LI VAN SUN, Joint Nuclear Research Institute, Dubna 


[Abstract] A new design of a 16-channel time-to-number converter makes it 
poysible to house all 16 instrumentation channels in a single KAMAK module 
of standard width. The measurements are made vie all channels simultaneously 
(the start input is common), while she conversion to a digital code and the 
readout are accomplished sequentially. The instrument is designed besically 
for operation with -to-coordinate detectors with a minimum scale 
division of 2 nsec, gradations and a conversion time of 6 microseconds 
per channel. The range of measurable intervals can be expanded from 0.5 to 
8 microseconds, and in this case, conversion time increases to 90 micro- 
seconds per channel. The inputs are at NIM levels, the minimm pulse width 
for the start input is 6 nsec and the maximm is no greater than the range 
of measurable intervals; the stop inputs have a minimum width of 15 nsec and 
the maximum is no greater than the storage time. The reset input has a width 
of no less than 10 nsec. The converter linearity is 0.5 percent at 28 read- 
outs and the pedestal is 5 readouts. The pedestal drift is 0.05 readout/°C 
and with respect to the power supply of +6 v (the maximum) is 0.01 readout/ 
mv. The conversion coefficient drift is less than 0.05 percent/°C. Block 
and schematic diagrams are shown. Figures 3; references 4: 2 Russian, 

2 Western. 


USSR UDC 621.375:621.3.02% 
EFFECTIVE DEPTH OF FEEDBACK OF AMPLIFIERS IN DYNAMIC STORAGE DEVICE 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 3, 1979 pp 23-24 
IVASHCHENKO, P. F., candidate in technical sciences, and MALINOVSKILY, V. N. 


[Abstract] Dynamic memory devices (DMD) with a limit’) access time, in 
which the signal for storage capacity is fed througt a d-c amplifier, 
involved with a deep negative feedback, are widely used in contemporary 
measuring techniques. The metrological characteristics of such devices are 
determined to a considerable extent by the parameters of the d-c amplifier. 
In many instances the d-c amplifier has a transfer function with a close by 
null and a pole called the dipole. In the amplifiers of DMD the preserce of 
a dipole leads to a change of the stabilizing effect of the feedback and the 
appearance of an additive error dependent on the previous history of the 


9 














operation. The present paper analyzes the dependence between the pa.ameters 
of the amplifier dipole and the metrological characteristics of the DMD. It 
is shown that with specific conditions the presence of the dipole decreases 
the error which determines the instability of the transmission factor of the 
DMD. Two expressions obteined in the work indicate the effect of the ampli- 
fier dipole on the metrological «uaracteristics of the DMD and comprise little 
more than the parameters of an open amplifier, which as a rule are known. 

This circumstance substantially simplifies analysis of the precision of the 
DMD. Figures 1; references 5: 3 Russian, 2 Western. 


USSR UDC 539 .1.074 :681.3.01 
INFORMATION OUTPUT FROM THE AI-1024 MEMORY ON THE PL-80 TAPE PERFORATOR 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian Eo 6, Nov-Dec 78 pp 51-53 
manuscript received 2 Jan 78 


BARABANOV, N. P. and SABANIN, B. N. 


[Abstract] An interface is designed for the Al-1024 series produced 
amplitude analyzer to couple it to the PL-80 tape perforator. The stand-by, 
code receive and cycle start sync pulses of the perforator are used to 
trigger the analyzer output program, the conversion of the parallel code to 
the parallel-series code of the machine as well as to generate the control 
signals. Three perforator operational modes are possible: idle, tape 
pull-through and information output. The interface makes as few changes 4s 
possible in the analyzer circuitry and employs bipolar integrated circuits 
and transistors. Time traces are shown for the various pulses as we]! as 

a schematic. Figures 2; references: 2 Russian. 


USSR UDC 621.377.4 
A DYNAMIC MEMORY USING INTEGRATED CIRCUITS 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 6, Nov-Dec 78 pp 40-41 
manuscript received 29 Jul 77 


ABBASOV, R. I., ALESKEROV, E. M., ALIMARDANOV, D. M., GARIBOV, M. A., 
GUSEYNOV, N. L., DZHAFAROV, A. G., MAMEDKHALILOV, SH. U. and NURIYEV, A. D. 


[Abstract] An IC dynamic memory now being series produced is described. 
The circuit contains two K140UD10 operational amplifiers, two KPS202V field 


10 











effect transistors, eae 1KP301B MOS transistor, a K155LN3 IC, 61D402A 

diodes, and a 125147A zener diode plus associated passive components. Tue 
specifications are as follows: input voltage of -5.2 to +5.5 volts; access 
time of microsecond; input impedance of 15 Mohms; storage time with a pre- 
cision of 0.1 percent of 10 msec; the gain is 1 + 0.05 percent; the output 
impedance in the tracking mode is 0.2 ohms; the control signals ere: 0.4 
volts for a logic "0"; 2.4 volts for a logic "1"; the overall dimensions are 
47 om x 47 mm x15 mm. Figures l. 


USSR upc 661.3 


A SEMICONDUCTOR DYNAMIC IMMEDIATE ACCESS MEMORY MODULE DESIGYED TO KAMAK 
STANDARDS 


Moscow PRIBORY I TEKHNIKA EXSPERIMENTA in Russian No 6, Nov-Dec 78 pp 41-45 
manuscript received 7 Jun 77 


DAMATOV, YA. M., NIKITYUK, N. M. and SEMENOV,V. N., Joint Nuclear Research 
Institute, Dubna 


[Abstract] A dynamic immediate access memory module is designed around 
KSO7TRULA large-scale integrated circuits and has a capacity of 1K x 2k bits. 
The LSI IC’s have a capacity of 1,024 bits and come in a dual in-line 
package. The IC inputs are static and compatible with transistor-transistor 
logic levels; the logic level outputs are 0 and 0.2 volts. This module, in 
contrast to purely dynamic main stores has no need for preliminary charging 
and clock pulse feed; regeneration is accomplished periodically with a 

cycle of 2 to 5 msec and is independent of the read and write cycle. The 
memory matrix consists of 32 rows and 32 columns, and a 10 digit address 
code is used for matrix element access. The output signal is not compatible 
with TTL levels, having a logic one of 200 mv and a logic zero of 0 v, so 
that a single bipolar transistor driver is required. The access time for 
the memory is 1 microsecond. It contains 105 IC and the power supply voltage 
is +5 volts (1 a) and -15 volts (0.5 a). The memory is housed in e standard 
KAMAK modular block. Block diagrams and schematics are shown for the memory 
as well as time diagrams of the read, write and regeneration cycies. 

Figures 9; references 3: 2 Russian, 1 Western. 


il 











USSR UDC 661.34 


A PROBABILISTIC APPROACH TO THE DETERMINATION OF THE DIMENSIONS OF A 
MULTILAYER PRINTED CIRCUIT 


Kiev IZV.VUZ: RADIOELEKTRONIKA in Russian No 3, Mar 79, pp 35-40 
manuscript received 2k Nov 77; after revision, 13 Feb 78 


TETEL'BAUM, A. YA. 


[Abstract] A study is made of a rectangular plate carrying regularly posi- 
tioned electronic Components which must be connected printed conductors 
in accordance with a schematic diagram. A method of a priori estimations of 
the dimensions of a multilayer printed circuit plate is described. The 
method was run on a computer. Investigation of the methoc and a model 
generated by it showed that the relative error in the parameters estimated 
was generally not over 10-15 percent. The dimensions selected by the com 
putational method did act differ by more than 10 percent from the plate 
dimensions selected by a4 professional designer in studies performed for a 
two-layer plate using the M-6000 computer. Figures 3; references: 1 Western. 


USSR UDC 681. 335:681.372.38 
TABULAR METHOD OF SEEKING THE COORDINATES OF A FRAGMENT ON AN IMAGE 


Novosibirsk AVTOMETRIYA in Russian No 1, Jan-Feb 79 pp 19-24 manuscript 
received 18 Aug 78 


TVERDOKHLEB, P. YE., Novosibirsk 


[Abstract] Seeking the coordinates of a fragment on an image is necessary 
in photograph processing, aircraft navigation, computer input date feeding, 
information retrieval, and various other systems. It can be done with 
optical correlators, which are restricted with respect to the applicable 
metrics. Here a tabular method is proposed without this restriction, where 
the metrics can have the form of any linear or nonlinear functional, using 
the most conventional scanning devices as input feeders. The “etalon” 

W matrix of IxJ dimensionality and the "fragment" matrix X of QxK dimension- 
ality are given, with Q<IandK< J, The object is to find on the etalon 
W the coordinates of a fragment closest to fragment X. The problem reduces 
to an evaluation of R=(i-Q+ 1) (J-K+ 1) homogeneous functionals character- 
izing the proximity of fragment X to R “complete” fragments of etalon W. 
The necessary sequence of events can be realized very simply in an analog 
processor consisting of a paginal optical memory, a photo-sensitive inte- 
grating medium, and a control mechanism. In order to shift the image of a 
retrieved page in the plane of the integrating medium by QxK positions, it 
is necessary to design a more intricate memory addressing system or to 
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interpose a special shifting device parallel between the memory and the 
integrating medium. Processors with digital coding and digitel date prcess- 
ing may also be applicable here. Figures 3; references 6: 3 Russian, 

3 Western.. 
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Certain Aspects of Television, Photography and Motion Pictures 


USSR UDC: 534.75.01 
MEASUREMENT OF THE SENSITIVITY OF A SENSOR 

TEXHNIKA KINO I TELEVIDENIYA in Russian No 3, Mer 79 pp 11-16 

INDLIN, YU. A., All-Union Scientific-Reseurch Institute of Cinematography 


[Abstract] Using the achievements of contemporary psychophysics, the author 
introduces a definition of the index of sensitivity of a (physiological) 
sensor, not related to the traditional threshold, and presents a method of 
measurement of sensitivity which has advantages over the more traditional 
methods, which are based on the absolute and differential “thresholds” of 
perception of audiovisual signals. The index of sensitivity used in this 
article is defined as the increment in a signal corresponding to a standard- 
ized sensory distance of unity which is invariant, regardless of the method 
of measurement used. The study was performed for sound signals only, but 
will probably apply to all other sensory signals input to the brain. 

Figures 5; tables 1; references 15: 13 Russian, 2 Western. 


USSR UDC: 621.371.334.029 .64 
SPECIFICS OF A UHF FIELD IN THE SHADOW OF A RANGE OF MOUNTAINS 


Moscow ELEKTROSVYAZ' in Russian No 5, May 79 pp 32-33 manuscript received 
3 Jan 79 


TROITSKIY, V. N. 


[Abstract] A UHF signal which is broadcast past a single obstacle in sight 
of both the television transmitting and receiving antennas may be reinforced 
by reflection from the obstacle. The multiple reflections generated by a 
mountain range, however, cause changes in phase, fluctuating phase differ- 
ences, which can cause significant fading of the signal beyond the mountain 
range. This means that the UHF field beyond a mountain range has many 
unusual, complex properties, frequently depending on the characteristics of 
the crests of the range and the vegetation on the mountains. This may cause 
great decreases in signal strength at short distances, or very strong 
signals over long distances (many hundreds of kilometers). References: 

5 Russian. 
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USSR UDC 621. 391.837.1:621. 397.13].001.4 
LOSS OF RESOLUTION IN AN ANALYZER 
TEKHNIKA KINO I TELEVIDENIYA in Russian No 3, Mar 79 pp 29-41 


GLORIOZOV, G. L., All-Union Correspondence Electrical Engineering Institut > 
of Communications 


[Abstract] A study was made of the loss of resolution in the analyzing 
device of a TV system, which basically determines the quality of the image 
reproduced. The loss of resolution was defined in relationship to the value 
produced for a linear model of the analyzer. The analysis results in the 
production of aperture characteristics end determination of the variation 

of the loss of resolution as a function .* the threshold signal at which the 
resolution is determined, nonlinearity, nonuniformity of the signal over the 
field and parasitic light input. All of the results are presented in a 
frequency-standardized form and are thus comparable unless noise places 
limitations on the sccuracy of determination of the resolution. Figures 4; 
references: 2 Russian. 


USSR UDC 621. 397.2:621. 3997.132].037.372 
CODING OF COLOR TV IMAGES IN A 50 Mbit/s STREAM 
TEKHRIKA KINO I TELEVIDENIYA in Russian No 4, Apr 79 pp 3-40 


SARDYKO, S. V., TSUKKERMAN, I. I., All-Union Scientific-Research Institute 
of Television 


[Abstract] Earlier articles have described a method of encoding monochrome 
images in which a group of laboring image elements is encoded simultaneously, 
by successive approximation, similar to the stages of coding of images at 
the lowest level of visual perception determined by psychophysiological 
experimentation. Significant reductions in bandwidth requirement have been 
achieved. This article describes an experiment in transmission of color TV 
images using the same system, after separating the brightness and color dif- 
ference signals at the input. Computer modeling showed that when the size 
of a group was increased to 4 x 4 pixels, the digital stream required to 
transmit brightness information can be reduced to 1.75 bits per element. 

The total information flow required, including color information, can be 
reduced to the level of a class 3 EACC channel (on the order of 34 Mbit/s). 
B. M. Kats, V. Yu. Yepanechnikov, and A. I, Bazarskiy took part in creation 
of the experimental system of group coding. References: 2 Russian. 
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USSR UDC 621. 97.6 


SELECTION OF OBJECTS BY VELOCITY AND DIRECTION OF MOVEMENT BY THE METHOD OF 
TRANSFORMATION OF ELECTRIC IMAGES 


Kiev IZV.VUZ:RADIOELEKTRONIKA in Russian No 3, Mar 79 pp 72-73, manuscript 
received 25 Jan 7&8 


ODINETS, A. I. 


[Abstract] A structural diagram of a television device which selects the 
boundaries of moving imag7s of objects on the basis of speed and direction 
of movement is presented. The television device distinguishes only those 
objects, the images of which are moving in the desired direction at «4 
velocity within a specified range. This is achieved by forming two non- 
moving images of each moving image at two different moments in time, con- 
verting the nonmoving images into contour images by means of a Laplece opera- 
tor and measuring the amount of displacement of the contour in the 4nown time 
between the two moments of formation of the nonmoving images. The device 
operates in real time. Figures 2; references: 1 Russian. 


USSR UDC 621. 397.6.001.2.001.57]:681. 322 
OPTIMAL COMPUTER (SYNTHESIS OF PHASE CORRECTORS FOR TV CHANNELS 
TEKHNIKA KINO I TELEVIDENIYA in Russian No 4, Apr 79 pp 36-39 


GINTSBERG, G. S., DOKHNOVSKIY, M. I., All-linion Scientific-Research 
Institute for Television and Radio Broadcasting 


[Abstract] The required group-delay time in a channel can be achieved by 
the use of a phase corrector. The ideal phase-frequency characteristic of 
the TV signal transmission channel is defined, and computer synthesis is 
used to produce a phase corrector which, in combination with the channel 
will approximate this ideal characteristic. The software system used runs 
on the "Mir-2" computer in the dialogue mode, and is intended for use by 
design engineers rather than professional programmers. The system includes 
programs for optimization by the deformed polygon method, calculation of 
the criterion of maximum absolute error, a dialogue-mode monitor and utility 
programs. The use of optimization criteria which consider the transmission 
band allows a significant improvement in phase correction without increasing 
component count. The method suggested, which uses no derivatives, can be 
applied to any channel transmitting analog or digital information. 

Figures 8; tables 2; references: 10 Russian. 
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USSR UDC: 621.397.132:535.674 ] :621.391.83.001.57: 
661.322 


STUDY OF C°LOR TRANSMISSION THROUGH A COLOR TV CHANNEL BY DIGITAL COMPUTER 
MODELING 


TEKHNIKA KINO I TELEVIDENIYA in Russian Mc 4, Apr 79 pp 30-35 


VERBITSKAYA, I. B., VOLCHKOV, N. YU., SHTEYNBERG, A. L., All-Union Scientific- 
Research Institute of Television ced Radio Broadcasting 


[Abstract] The cheracteristics of un "ideal" color transmission channel are 
defined. A system of modsling progrims has been developed at the author's 
institute to study color transmission. The programs.are written in FORTRAN- 
4 for the YeS and ASVT computers. The programs: 1) Calculate the color flux 
reflected from colored specimens; 2) Calculate the color coordinates of the 
voject in the MKO-31 International Broadcast Committee Reflected Light 
System; 3) Model the transformation of light-to-signal in the TV camera; 

4) Model the signal-to-signal transformation in the broadcast channel; 5) 
Calculate the signal-to-noise ratio at the output of the camera; and 6) 
Model the signal-to-light conversion in the TV monitor. This software 
system was used to analyze color distortions in a TV transmission channel. 
Flow charts of several of the programs are presented. The interaction 
between computer software and TV hardware allowed improvement of both during 
the process of repeated simulation. Figures 4; tables 3; references 14: 

12 Russian, 2 Western. 


USSR UDC 621.397.66:661.327.11:62 
A METHOD OF SPATIAL IMAGE QUANTIZATION 


Leningrad IZV. VUZ: PRIBOROSTROYENIYE in Russian Vol 22, No 3, Mar 79 
pp 85-90 manuscript received 7 Jul 78 





BYXOV, R. YE. and TITOV, YU. M., Leningrad Institute of Electrical Engineer- 
ing imeni V. I. Ul'yanov (Lenin). [The paper was recommended by the Depart- 
ment (kafedra of Television. ] 


[Abstract] Vertical-discrete scanning of color and black-and-white tele- 
vision images lowers the frequency of spatial quantization for image process- 
ing or encoding, and this makes it easier to match in real time the tele- 
vision channnl through the scanner to the computer or other communication 
channel. Here this method is analyzed, with the use of a double Fourier 
series, in the case of vertical and horizontal sca*ning of an image i: 4 
linear space-invariant system. The general principle of forming a vertical 
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raster is shown, with esutomatic correction of spatial distortions due to 
scanner nonlinearity and instability affecting the relations between 
coordinates of the image element_.. The method is further demonstrated on an 
automatic analysis of intricate color images, which requires four analog-to- 
digital converters (for red, green, blue, yellow signals respectively) feed- 
ing through a commutator controlled by the vertical-—discrete raster into 

a digital computer (Unified System YeS-1020) with a main storage, a con- 
trolled buffer memory, end an input-output interface to peripheral equipment. 
This method and apparatus were also used for an automatic blood leucocyte 
count and with ea biological scanning IBSM-3 microscope. Figures 31; 
references 7: 6 Russian, 1 Western. 


USSR UDC 771.44:778.53.058.2] :535.65.088 
COLOR CORRECTION OF ILLUMINATION DURING CINEMATOGRAPHY UNDER WATER 
TEKHNIKA KINO I TELEVIDENIYA in Russian No 4, Apr 79 pp 21-27 


SHLYAKHTER, YE. M., A-l-Union Scientific-Research Institute for 
Cinematography and Photography 


[Abstract] Equations are presented for determination of the attenuation and 
spectral transmission of light by waters in various natural regions of the 
world. Tables and graphs are presented which indicate the type of color 
correction needed for motion picture filming at various depths in various 
waters of the world. It is suggested that color filters be supplemented by 
the use of filtered artificial light sources to allow accurate color cor- 
rection for underwater filming without reducing the quantity of light 
actually excessively reaching the film. Figures 7; tables 4; references 7: 
3 Russian, 4 Western. 


USSR UDC 778.534.4.002.5(048.8) 
STUDIO SOUND-RECORDING APPARATUS 

TEKHNIKA KINO I TELEVIDENIYA in Russian No 4, Apr 79 pp 54-62 

KLIMENKO, G. K., MAKARTSEV, V. V. 

[Abstract] The rapid delvelopment of electronic and digital technology has 


resulted in the appearance of a new generation of studio sound recording 
equipment. This review analyzes three main groups of studio equipment: 
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microphones, audio mixers and magnetic sound recording end reproducing 
equipment. The review features primarily non-Soviet equipment and is 
reasonable reflection of the state of the art in magnetic recording. Paer- 
ticular attention is given to digital recording techniques, as used in such 
devices as the Mitsubishi PCM end the 3M digital studio epparstus manufactured 
for the BBC. Figures 12; tebles 6; references 12: 4 Russian, 5 Western. 


USSR UDC 778.534 .48 
A WEW PORTABLE MIXER PANEL 
TEKHNIKA KINO I TELEVIDENIYA in Russian No &, Apr 79 pp 27-29 


DEPMAN, YA. I., PLYUSHCHEVA, 0. V., PLYUSHCHEV, V. M., POPOVA, S. M., 
FEDOROV, D. S. 


[Abstract] The Central Design Office of TsKBNPO ["Ekron" Scientific- 
Production Association] has developed a new portable mixer panel, the 90K45, 
intended to replace the 90K35 unit. This model will serve as the base model 
for subsequent developments in portable mixer panels. The control panel is 
transistorized with extensive use of microcircuits and has an independent 
power supply. In comparison with the old 90K35, the new panel has increased 
overload capacity of the microphone channel, increased capability for fre- 
quency processing of the audio signal in each channel; a line input in each 
channel; a level integrator with 10 ms time integration; a power supply 

for condensor microphones; and increased reliability. The device has three 
microphone/line inputs, is modular in design, and two test models are cur- 
rently in use. Simplified block diagrams of the modules in the device are 
presented. Figures 4; references: 2 Russian. 





USSR UDC: 791.44.022:771. 44 :621. 326) :621. 311.6 


TYPE TPU THYRISTOR DEVICES FOR POWER SUPPLY OF LIGHTS USED IN TV AND 
MOTION PICTURE STUDIOS 


TEKHNIKA KINO I TELEVIDENIYA in Russian No 3, Mar 79 pp 22-25 


VOLOSOV, A. A., KIYDEL'MANN, Ki. A., OSKOLKOV, I. N., ROOSNYPP, A. YA., 
SHUTOV, R. G., All-Union Scientific-Research Institute of Cinematography, 
Television Technical Center, Tallin Experimental Cinemechanical Plant ‘TEKMZ) 


[Abstract] It is recommended that old-fashioned noisy lights such as the 
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type KPZh-5000 not be used in motion picture and TV studios, because their 
noise ievel is above the permissible standards. Rather, quartz, halogen 
lamps with special filaments or type KPZhP lamps, which are practically 
silent in operation with the proper power supplies, should be used. Power 
supplies for use with these lamps have been developed by the Tallin Experi- 
mental Cinemechanical Plant. They include: the TPU ll with 12 thyristor vol- 
tage reguletors end filters with « totel power capacity of 60 kw; the TPU 

21, with 12 thyristor regulators and filters supplied by a standard 360/220 V 
line by means of a built in step-up transformer; and the TPU 22, with 12 
thyristor regulators and filters with a total capacity of 120 kw, powered by 
a standard 350/220 V line by means of a built in step-up transformer. A 
schematic diagram of the power supplies is presented. A photograph shows «4 
rack-mount version of the TPU power supply with one side removed. figures 7; 
references: 4 Russian. 


USSR 

VIDEO DISKS 

Moscow RADIO in Russian No 4, Apr 79 pp 37-38 
LUKACHER, V., Moscow 


[Abstract] Disks are the ideal carriers for transcription of television 
signals, which are characterized by a wide frequency spectrum (up to 6.5 Miz) 
and require a high recording speed (above 10 m/s). Conventional disks for 
sound recording could not take up more than 30-40 s of video recording by 
conventional methods. Special video disks have so far been developed by 

four manufacturers: Telefunken-Decca (FRG), Philips (Netherlands), RCA (USA) 
and Thomson-CSF (France). Their disks vary in diameter from 20 to 0 cm 
designed, respectively, for 13 to 30) min of playback. They rotate at con- 
stant speeds of 25-30 rps (except RCA at 7.5 rps, with a reduced recording 
quality) so that the recording speed decreases with decreasing track diameter 
and the recording speed along the innermost turn determines the overell 
recording quality. A disk has been recently patented in France for constant- 
speed recording, a pilot signal being recorded along with the main video 
signal which during playback controls the disk rotation speed as the track 
diameter changes. RCA uses only electrical playback, Philips and Thomson- 
CSF use optical means for playback with various means of precise beam focus- 
ing and without any mecuanical contact between disk and pickup. Some of 
these techniques will perhaps be adapted to sound recording and make up to 
200 times longer playing records feasible. The paper is based on foreign 
sources. Figures 5 (on the inside of the back cover). 











USSR 


DEVELOPMENT OF AND OPERATING EXPERIENCE WITH THE RADIO RELAY LINES AND iE 
TELEVISION NETWORK IN THE KIRGIZ SSR 


Moscow ELEXTROSVYAZ' in Russian No 4, Apr 79 pp 6-10 
TYUREBAYEV, V. i. 


[Abstract] The territory of the Kirgixz SSR includes some of the highest 
mounteins. A complete multiprogram television network is in operation here, 
made possible by the installation of radio relay lines which cut from north 
to south and from east to vest over mountains. Circumventing the mountains 
was tried but not found to be feasible. Most instrumental in the development 
of these radio relay lines were K. NH. Anan'yev and his essociates, who 
started working on the project in 1946-47. The existing network was put in 
operation during the 1956-68 period and is being updated since 1974. It 
now includes 51 radio relay stations, 24 of them located at altitudes of 
2000-4200 m, om the average 90 km but not farther than 160 ku apart. The 
"3knot” television network consists of a program center in Frunze, « 
rediffusion station combined with radio relay stations, and automatic relays 
with space reception. It reaches 96 percent of the republic's population. 
Efforts are underway toward further improvement of the performance and 
further extension of the range, also redesign of equipment for color tele- 
casts. 





USSR 


INSTALLATION AND SPECIAL FEATURES OF TELEVISION NETWORKS IN THE MOUNTAIJ 
REGIONS OF THE UKRAINIAN SSR 


Moscow ELEKTROSVYAZ' in Russian No 4, Apr 79 pp 10-11 
OMEL'YANENKO, YU. I. and TUSHKOV, V. I, 


[Abstract] About 10 percent of the territory of the Ukrainian SSR is moun- 
tainous and 141 of the republic's 326 television transmitters ,including 16 
high-power (1 kW) units, operate in those regions. All these 16 transmitters 
and % weaker ones receive programs from the All-Union center and from the 
Ukrainian center over radio relay lines. The networks reach up to 94.2 per- 
cent of the populated area. High-quality 2-prograem telecasting to remote 
areas requires a network of low-power(100 W) and minipower(10 W) relays as 
well,using the decimeter band extensively. Furthermore, providing color tele- 
casts requires updating many already obsolescent type TRSA and TRSN *.ans- 
mitters. The necessary development work is done at the laboratories of the 
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RURT (expansion unknown) under the Ukrainian SSR Ministry of Communica- 
tions). New equipment includes e transistorized modulator with correc- 
tion of the video signal for TRSA-12/12 and RIsTA transmitters, turn-on 
and turn-off switches for RPTN and TRSN microtransmitters, a sturdy storz- 
resistant 220 V power supply, relays operating without spectrum shifting 
where ultrashort waves do not have easy access, semiconductor amplifiers, 
and special-purpose transmitter end receiver antennas. 


USSR 


OPERATION OF THE TELEVISION REDIFFUSION NETWORK IN THE MOUNTAIN REGIONS OF 
THE KAZAKH SSR 


Moscow ELEKXTROSVYAZ' in Russian No 4, Apr 79 pp 11-13 
ARAKELOV, G. A. and TUNGUSIIGZ.ZV, A. M. 


[Abstract] The television network of the Kazakh SSR reaches about 74 per- 
cent of the republic's total population and 55 percent of its rural popula- 
tion, In the mountain regions are installed 23 of all the 45 high-power 
(1 kW) relays, 55 of all the 73 low-power (100 W) relays and 15 of all the 
40 minipower (10 W) relays. Powerful rediffusion stations are installed at 
various altitudes from 700 to 2500 m, covering a radius of 120-140 km each. 
Although stations in not easily accessible locations should operate auto- 
matically most of the time, only the RPTN relay is capable of operating 
without continuous supervision. Owing to the limited availability of 
electric power from the distribution network, minipower relays cannot always 
be installed in otherwise optimal locations and the use of independent 
power supplies is very much under consideration. However, the low effic- 
iency here poses an economic problem. This is a part of the more general 
economic problem in extending television service to mountain regions, 
namely reasonable pegging of users’ rates to installation and operating 
costs. The mair technical problems are selection and utilization of fre- 
quency channels in the meter band, and design of small special-purpose 
directional antennas, all taking into account the mountain topography and 
the unusual conditions under which radio waves propagate here. 
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USSR 





EXPERIENCE IN OPERATING THE TELEVISION NETWORK OF THE GEORGIAN SSR 
Moscow ELEKTROSVYAZ' in Russian No 4, Apr 79 pp 13-14 
SALIBEGASHVILI, V. V. and KARAPETYAN, T. G. 


[Abstract] The television network of the Georgian SSR includes 7 high-power 
stations, 38 low-power stations and 116 minipower relays. All the high-power 
stations and 29 of the low-power ones transmit essentially 2-program tele- 
casts over interrepublican radio relay lines, four radio relay grids being 
in operation in this republic. So far their operation has not been satis- 
factory, on account of interruptions and damages due to power failures. A 
typical case in point is the Kusisi-Mastia radio relay line across the 
Glavnyy Kavkaskiy mountain ridge. It is in operation since 1975, while a 
high-voltage electric power transmiss.on line had not been installed and an 
automobile highway had not been built here until 1977. This radio relay 
line now includes two terminal stations, two automatically operating inter- 
mediate enclosed ground stations and three passive relays. Although inde- 
pendent power supply from local diesel-generators is very reliable, 
especially during winter with heavy snow, there are problems here with fuel 
waste and fuel delivery. As a compromise, these generators are used as 
standby only during the stormy season from April to November or during 
failures of the power transmission line in winter. Other problems with 
providing television service have to do, as in any mountain region, with 

the technical aspects of radio wave propagation. 


USSR 
TELEVISION BROADCASTING NETWORK OF THE ALTAYSKIY KRAY 
Moscow ELEKTROSVYAZ' in Russian, No 4, Apr 79 pp 14-15 
KUSHCH, A. B. 


[Abstract] Providing television service to the entire territory of the 
Altayskiy Kray, 60 percent of which is covered by mountains and foothills, 
would require equipping over 25 rediffision stations with "Yakor'" or 
"Zona" 5/1.5 transmitters and installing an extensive radio relay network. 
So far this goal is being approached in accordance with the principle of 
maximum cost effectiveness, and already 91.2 percent of the territory has 
been covered. Programs originate from the Novosibirsk center "Orbita" and 
are transmitted first to Barnaul over a cable or a radio relay line. .ae 
latter is undergoing reconstruction now, to be completed in 1979. Programs 
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also originate in the local studio. The network operates through TRSA and 
RPTN low-power relays with space reception, high-power relays having been 
found to be uneconomical for this mountain region. The disadvantages of 
space reception systems include e tedious search for the most appropriate 
relay location, difficult installation of the relay as well as the power 
feeding electric transmission line with adequate lightning protection at 
sufficiently dominant altitudes above given localities, usually on rocky 
ground, and finally ionospheric interference from remote television centers, 
especially in summer, which degrades the quality of rediffusion signals. 

All these problems have been successfully overcome. High-quality reception 
is ensured by an easy matching of duplex 5-element antennas operating with a 
nominal gain of 16 dB. An important contributing factor is the excellent 
organization of service and maintenance, also scheduling of repairs and 
replacements. 
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Communications, Communications Equipment; Networks; 
Date Transmission and Processing 


USSR UDC 621.3.029.5/4 


UNIVERSAL CRITERIA FOR A COMPOSITE EVALUATION OF THE LOADING AND THE 
UTILIZATION OF RADIO-FREQUENCY CHANNELS 


Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 pp 40-46 manuscript received 
16 Mar 78 


VINOGRADOV, N. V. and VINOGRADOV, V. N. 


[Abstract] The continuous expansion of radio systems for terrestrial and 
aerospace applications has resulted in a multiple use of frequency bands and 
thus given rise to the problem of electromagnetic compatibility, which must 
be resolved in order to ensure proper functioning of a radio system without 
interference from others. Here, as a basis of analysis and evaluation, two 
criteria are proposed for a “quality index” of radio systems in this regard. 
These are the load factor F = A f/V and the utilization factor E = M/F of 
@ radio frequency channel ( AAf denoting the bandwidth of a radio system, M 
Characterizing the service range of this radio system, and V denoting the 
volume of the interference zone within which other radio systems must not 
operate without certain constraints). Quantity F must be referred to some 
standard conditions such as propagation through free space, in order to 
remove any indeterminacies. Quantities V and M are then shown to represent 
complexes of parameters characterizing the radiation pattern of transmitter 
and receiver antennas, i.e., their performance in the principal channel and 
in the side-lobe channels. These parameters are normalized so as to make the 
criteria universal for a comparative evaluation of any radio systems. 
Figures 7; references 10: 9 Russian, 1 Western. 


USSR UDC 621.39.68 
A VOLTAGE SUPPLY FOR RURAL AUTOMATIC TELEPHONE EXCHANGES 


Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 pp 52-55 manuscript received 
13 Jul 77 


BAL'SHEM, M. I. 


[Abstract] A new voltage supply has been built for rural automatic tele- 
phone exchanges serving up to 200 subscribers. Its two rectifier banks can 
be connected to operate on 220 or 127 V a.c. (50 Hz) from either a single- 
phase or phase (Y or JJ) lines, with either voltage of charge stabiliza- 
tion. Replacement of the conventional ferroresonance stabilizer with 
thyristors has simplified the equipment and improved the overall effi-iency 
to 8 percent. Either 30 acid or 47 alkaline batteries serve as standby. 
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The charger set with automatic cortrols includes a voltage booster stabilizer 
and a dynamic voltage stabilizer, the latter consisting of two transistor 
regulator stages with a sensor and overvoltage protection, intended for 
facilitating e smooth transfer to standby operation in the case of a recti- 
fier failure. Such a transfer is effected by a system of relays and elec- 
tronics, as is regulation of the battery charging. The size of this power 
pack is 600x360x455 mm3, the projected demand for it is 10,000 units 
annually. Figures 5; tables 1; references: 6 Russian. 


USSR UDC 621. 311.6.072 
SYSTEM FOR REMOTE SUPPLY OF LINEAR REGENERATORS OF IKM-120 EQUIPMENT 


Moscow ELEKTROSVYAZ' in Russian No 3, 1979 pp 30-36 manuscript received 
27 Mar 78 


GAAZE, V. B. 


[Abstract] The paper considers the principles of construction and the over- 
all characteristics of a system for remote supply. The principal specifice- 
tions of the system are given. Problems of protection of cables and the 
safety of maintenance personnel are also discussed, The results are pre- 
sented of a detailed check out of the remote supply system of the IKM-120 
[pulse-code modulation-120]. The tests were made on a communication line 
120 km long. The author expresses his deep thanks to engineers I. Sku'menko 
and E. G. Mikhal'tsova for much work connected with the experimental treat- 
ment of a device for remote supply. Figures 6; tables 1; references: 

9 Russian. 


USSR UDC 621.314.6.078 
RECTIFIER DEVICES FOR TWO-WIRE POWER SUPPLY SYSTEM 


Moscow ELEKTROSVYAZ' in Russian No 3, 1979, pp 37-40 manuscript received 
21 Jun 77 


SHALASHOVA, L. M. 


[Abstract] For same time past a non-storage battery, two-wire system of 
assured power supply has been used, together with storage battery systems, 
at large telephone and telegraph stations. The types, structure, circuits 
and specifications of a modernized rectifier device are discussed. The 

















device consists of two identical rectifiers and one cabinet for filters (a 
photograph of its exterior is shown), common to the two rectifiers. The 
rectifiers of the device operate from two independent synchronous and - 
phase sources of a power network of alternating 3-phese current with a 
rated voltage of 220 or 380 V (with null) of 50 Hz frequency. Figures 2; 
tables 1; references: 2 Russian. 


USSR UDC 615. 315.212 
BASIC CHARACTERISTICS OF COAXIAL CABLES FOR BROADBAND TRANSMISSION SYSTEMS 


Moscow ELEKTROSVYAZ' in Russian No 4, Apr 79, pp 40-42 manuscript received 
31 May 77 


VORONTSOV, A. S. and MARKELOV, A. P. 





[Abstract] The performance parameters of coaxial cables for international 
broadband analog and digital communication are the attenuation factor, the 
wave impedance, the nonuniformity of wave impedance over the cable length, 
and the phase coefficient. Cable sizes 2.6/9.4 mm, 1.2/4.6 mm and 2.1/9.7 
mm are used in the analog system K-10800 and in new digital systems trans- 
mitting 34, 140 or 280 Mbit/s. The said performance parameters of these 
cables over the broad 1-300 Miz frequency range are not sufficiently well 
known and, therefore, have been measured on segments of factory shipping 
lengths as well as on coaxial-pair loop lines. The attenuation factor was 
measured by the compensation method below 100 Miz and by the substitution 
method above 100 Miz. The phase coefficient was determined from measurement 
of the critical frequency by the compensation method. The wave impedance 
was determined from capacitance and phase measurements. The periodic non- 
uniformity of the wave impedance, separate from its random nonuniformity, 
was measured by pulse and frequency method. This nonuniformity is an 
important factor in measurement of the standing wave ratio, whose minimum 
and maximum values were also determined in this test. The results of all 
these measurement can be very closely approximated by empirical formulas 
which describe the frequency characteristics of those three cable parameters, 
with different constants for each cable size. The frequency characteristic 
of the standing wave ratio, furthermore, reveals resonance effects which are 
due to periodic nonuniformity. The type and the quality of cable connec- 
tions, especially with sleeves, also affect this frequency characteristic. 
Figures 4; tables 2; references: 6 Russian. 
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USSR UDC 621.317.3:¢21. 94.4 


EVALUATING THE QUALITATIVE INDICATORS OF AUDIO FREQUENCY TELEGRAPUY CHANNELS 
AT DIFFERENT TRANSMIT LEVELS 


Moscow ELEKTROSVYAZ* in Russian No 1, Jan 79 pp 9-13 manuscript received 
10 Nov 76 


VLADISHEVESKIY, B. S., KOROP, B. V. and STYANKO, V. M. 


[Abstract] Studies of actual AF telegraphy channels using frequency module- 
tion were made in order to determine the possibility of reducing the trans- 
mit level so as to accommodate more channels by means of secondary multiplex- 
ing. The telegraph set used met recommendations R.35 of the CCITT and had 
24 AF channels using FM in a passband of 0.3-3.4 KHz, operating at a rate 
of 50 bands. The concept underlying the experiment was as follows: 1) A 
specific error probability n(x) was determined as a function of the level 
of interference x for ea single AF channel without the influence of adjacent 
channels at a fixed transmit level; and 2) At the same transmit level, 

n(x) was found in the tested AF channel when a channel of the same type was 
operated on each side of it at the same level; the interfering channels vere 
modulated with 1:1 ("dots") signals from an asynchronous source. Subsequent 
measurements were performed in a similar fashion, but an additional channel 
was operated on each side with each test until all 24 AF channels were tied 
in. The minimum sample volume vas no less than 25-103 elementary pulse 
trains with 3-102 interfering ones. The influence of short term interrup- 
tions is shown by plotting the error probability n(x) as e function of the 
interrupt time in milliseconds, where the transmit levels ranged from 

-22.5 dBm to -28.5 dBm. It is shown that in the case of multiplicative 
interference in the form of short term interruptions and phase jumps, a 
sharp increase in the error factor is observed with a multichannel system 

as compared to a single channel one. The values obtained for the mean number 
of errors per interfering action permit the determination of the optimum 
conditions for estimating the qualitative indicators of actual AF channels. 
When simultaneously measuring the error factor in these channels with differ- 
ent transmit levels, which are located in the passband of one AF channel, it 
is necessary that no less than four channels at the level of the one being 
measured be positioned on each side of that AF channel. This assures the 
effect of all channels of a hypothetical homogeneous system with levels 
equal to that of the channel being measured. Figures 7; references: 3 
Russian. 
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USSR UDC 621.317. 382 


MICROWAVE ELECTROMAGNETIC WAVE PRESSURE TRANSDUCERS 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 3, Mer 79 pp 16-20, manuscript 
received after completion, 11 Aug 78 


VALITOV, R. A., ZHILKOV, V. S., and VALITOV, R. R. 


[Abstract] A number of works have used the so-called "Maxwell" stress 
tensor to develop the theory of surface forces of electromagnetic waves on 
the walls of transmission lines. The present work is dedicated to the 
development of the theory of pressure transducers, which convert the micro- 
wave power propagating through a line to a measured signal through the force 
acting on the sensing element and the displacement of ea selected point on 
the surface of the sensing element. The required properties of the pressure 
sensor are obtained not only by selection of the type of sensing element, 
but also by combined inclusion in the main channel of devices which separate 
the incidence waves from waves reflected from the load et the end of the 
line. The combined transducer thus produced has superior operating param 
eters. Equations are presented which can be used to calculate the main 
parameters of the pressure transducer, References: 13 Russian. 





USSR UDC 621.318.5:621.395 
HERMETIC CONTACT WITH MEMORY: A NEW SWITCHING DEVICE 


Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 pp 12-18 manuscript received 
17 Oct 78 


RABKIN, L. I., VASIL'YEV, A. M. and YEVGENOVA, I. N. 


[Abstract] Further development and simplification of the "ferreed", a pulsa- 
ting device used in switching systems such as quasi-electronic automatic tele- 
phone exchanges, have resulted in the “remreed” or its USSR equivalent "geze- 
kon" with a magnetic memory and with the contact elements assuming the role 
of alternating magnets. This device operates essentially as does any conven- 
tional magnetically contrulle< hermetic switch, but residual magnetism in the 
contactors is utilized for keeping the contact closed after the magnetizing 
field (current)has been turned off. The magnetizing winding around contactors 
is arranged in a pattern of alternately aiding and opposing segments, with a 
necessary control winding,so as to ensure complete demagnetization for open- 
ing the contact. The characteristics of the 4OKNB alloy (FethO percert Co+ 

20 percent Ni+ 3 percent Nb+0.2-0.5 percent Ce) developed for contactur wire 
at the Scientific-Research Institute of Communications (Leningrad branch) 

is a square loop material (B,./B,, = 0.95) with a high remanence of 1.55 T 


2 








and a coercive force controllable over the 16-24 A/cm range. The technology 
of this device is analogous to that of plain hermetic switches, including 
the forming of contactors and the critical process of sealing in e glass 
bulb. The performance characteristics of the GZK-27 are similar tc those 
of the Remreed 238A (Bell Co., USA), with ea contact clearance of 0.1 mm and 
an overlap of contactors about 0.5 mm. The contactors are plated with a 
gold-cobalt alloy, uaking the junction resistance equal to 0.15ft - Figures 
6; tables 2; references 16: 6 Russian, 10 Western. 


USSR UDC 621.371.2%3 


THE VARIABILITY OF THE AVERAGE LEVEL OF A VHF SIGIAL Ili THE CASE OF LONG 
RANGE TROPOSPHERIC SCATTER OVER THE SEA 


Moscow ELEXTROSVYAZ' in Russian No 1, Jan 79 pp 60-62 manuscript received 
20 Jan 78 


KORNEYEV, I. L., LOPATIN, A. V., OSIPOV, V. M., RYBAKOV, 3. S. and 
SHARYGIN, G. S. 


[Abstract] During 1973, the variebility of the average attenuation factor 
for signals at wavelengths of 10, 3% and 190 cm was studied over a sea path 
225 km long, located in the eastern portion of the Black Sea. The trans- 
mitting antennas were 70 m above sea level and the receive antennas vere at 
3.5m. Receiver sensitivity was -127 dB/w at 10 cm, and -120 dB/w at the 
other frequencies; the transmit antenna gains in dB were 45, 26 and 17 at 
10, % and 190 cm respectively, while the receive gains were 32, 23 and 7 ad, 
Vertical polarization was used at 10 cm and horizontal at % and 190 cm. 
The attenuation is plotted showing both diurnal and seasonal changes at all 
frequencies. Factors influencing both slow and fast fluctuations in the 
attenuation are discussed. Figures 4; tables 1; references: 5 Russian. 


USSR UDC 621. 372.852.1 
DEVICE FOR SUMMATION OF BROADBAND SIGNALS OF VARIOUS FREQUENCIES 


Moscow ELEKTROSVYAZ' in Russian No 3, 1979 pp 17-20 manuscript received 
21 Nov 77 


MODEL', A. M., STUZHIN, V. A. and SHKARINOV, YU. S&S. 


[Abstract] A new class of circuits for high-frequency multiplexing which is 
Gescribed in the literature uses the principles of amplitude-difference 
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summation of signals. These circuits do not contain resonators and make it 
possible with small losses to combine broadband signals divided by a ner-ww 
protective band. The present paper discusses a circuit which illustra.s 
the operation of such emplitude-difference devices. The results are then 
shown of the development of specific devices in which ere used three-circuit 
(kontur) semireflecting structures of discontinuities which have different 
dependences of the reflection coefficient on the frequency. They ere 
intended for summation of broadband signals in waveguide channels. The 
width of the operating band of the signals which are combined amounts to 
7 percent, and the protective interval between them is 0.7 percent. An 
overall view is shown of a device for summation of signals in the 6 Giz 
band. The device contains a polarization selector, a 1/2 shifter, « dow le 
ge erpen T-piece and ae semireflecting structure. Figures 4; references. 
Russian. 


USSR UDC 621.376.4 
USE OF PHASE-DIFFERENCE MODULATION IN OPTICAL COMMUNICATION SYSTEMS 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 4, Apr 79 pp 49-51 manuscript 
received efter completion, 13 Jun 78 


SHCHELKUNOV, K. N. and BARBANEL', YE. S. 


[Abstract] Unlike amplitude modulation, phase-difference modulation of 
carrier oscillations by means of optoelectric crystals does not require 
compensation of stray phase leads. However, it requires coherence and 
stability of the signal frequency as well as accuracy and stability of the 
receiver parameters. Here autocorrelational reception of optical signals in 
communication systems with phase-difference modulation is considered. A 
conventional balanced system includes, in addition to an inverter, a suma- 
tor, an integrator and a threshold device, as well as two photodetectors and 
a delay line consisting of two semitransparent mirrors and two reflecting 
mirrors. Phase-difference modulation of higher orders, specifically of the 
second order with each pulse period divided into two equal halves, is pro- 
posed and an adaptive reception algorithm developed which ensures not only 
invariance of reception but also stability and noise immunity in the case of 
unstable frequency-time parameters. The difficulty of signal processing in 
quadrature components in two channels can be overcome by processing both 
walves sequentially rather than simultaneously. Figures 6; references 10: 

8 Russian, 2 Western. 





USSR UDC 621.376.5 


ESTIMATE OF THE INFLUENCE OF INSTABILITY OF SYNCHRONIZATION ON THE UITER- 
FPEREJICE STABILITY OF RECEPTION OF UPTICAL SIGNALS WITH AN ACTIVE PAUSE 


Kiev IZV.VUZ: RADIOELEKTRONIKA in Russian No 3, Mar 79 pp 84-87, manuscript 
received 3] Jan 78; after revision, 10 May 78 


BORISOV, E. V. and TOLPAREV, R. G. 


[Abstract] A discussion is presented of the problem of estimating the 
interference stability of reception of optical signals with an active pause, 
considering the random nature of the relative error of synchronization. An 
approximate expression is derived to estimate the degree of reduction of 
the influence of instability of synchronizetion on interference stability 
following the introduction of protective time intervais between information 
characters. Figures 2; references 5: 4 Russian, 1 Western. 


USSR UDC: 621. 91 


THE INTERFERENCE STABILITY OF ONE CLASS OF ADAPTIVE COMMUNICATION SYSTEMS 
WITH WEAR EXTREME FREQUENCIES 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 3, Mar 79 pp 49-52 manuscript 
received 9 Sep 77 


ALIMOV, V. A., BURTSEV, S. T., and RAKHLIN, A. V. 


[Abstract] Earlier works have demonstrated the possibility of effective 
utilization of the frequency-energy and frequency time reserves of the Sw 
band, as determined by the statistics of noise and signals. This article 
studies the interference stability of a hypothetical adaptive communication 
system using a set of frequencies with av omatic selection of the extreme 
working frequency, based on the multipath aature of the signal. Optimal 
noncoherent reception of signals is studied in a communications system with 
a protective band, with fluctuating noise in the channels with Rayleigh 
statistics of signals. A computer was used to calculate the mean probability 
of error in the adaptive communication system as a function of the mean 
signal-to-noise ratio. The energy gain for a system with a group of 10 fre- 
quencies, in comparison to operation at an arbitrarily selected frequency, 
is found to be about 18 dB. Figures 3; references 7: 5 Russian, 2 Western. 














USSR UDC 621.31 


STUDY OF THE I[N¥LUENCE OF THE CONTINUOUS COMPONENT OF THE SPECTRUM OF A 
UNILATERAL PFM-AM SIGNAL ON AGC 


Moscow RADIOTEXHNIKA in Russian Vol 34, No 3, Mer 79 pp 60-62 


[Abstract] An estimate is presented of the decrease in the rectified voltage 
at the output of the AGC device in a radio relay receiver with PFM-AM modula- 
tion, as well as an estimate of the ratio of the power of the continuous conm- 
ponent of the signal spectrum to the power of the constant component at the 
same output. It is found that the rectified voltage at the output of the 
AGC device is decreased to 62 percent of its value when no modulation is 
used. The influence of the continuous component of the signal spectrum on 
low-frequency fluctuation of the rectified ACC voltage can be ignored. The 
author expresses his deep appreciation to G. N. Konovalov for interest 
displayed in the vork, and for critical remarks. References: 2 Russian. 


USSR UDC 621.391 
SIMULATION OF INTERFERENCE IN A SYSTEM WITH CODE DIVISION 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian Vol 22, No 4, Apr 79 pp 42-47 
manuscript received 5 Oct 78 


VORONOV, YE. V. 


[Abstract] The design of wideband multiaccess systems is considered, in 
which there arises the problem of intentional or Doppler-effect frequency 
staggering. Here the reception of a useful signal appearing together with 
interference signals of similar structure is examined, all signals being 
phase-manipulated continuous ones and consisting of equally long binary 
elementary symbols. An algorithm of reproducing the instantaneous values 
of the useful signal at the output of a phase detector and a decoder is con- 
structed which involves simulation of interference signals. With proper 
multiplication in a heterodyne, the useful signal is converted to binary 
video signals and an interference signal into the sum of two components: a 
cosinusoidal one and a sinusoidal one. Computer experiments with codes 5ll- 
4095 long have revealed that the effect of oe single interference signal on 
the output characteristics of the phase detector is almost independent of 
the frequency difference. With three or more quasi-randomly distributed 
interference signals, the one-dimensional distribution of the signal .* the 
phase detector output approaches a Gaussian one whose mean is determined by 
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the numcr of interference signals. The thus established output cheracter- 
istics of the phase detector and the decoder agree closely with earlier 
calculated signal-to-noise ratios. Figures 2; references: 1 Western. 


USSR UDC 621.391.2 
DATA TRANSMISSION VIA TELEPHONE CHANNELS 


Moscow ELEKTROSVYAZ’" in Russian No 1, Jan 79 pp 17-22 manuscript received 
15 May 78 


OSIPOV, V. G. and YETRUKHIN, N. i. 


[Abstract] The recommendations of series V of CCITT regulations which 
apply to data transmission via telephone channels are reviewed. Primary 
attention is devoted in the series V recommendations to modulation methods, 
interfaces between a channel and the terminal data equipment, audio fre- 
quency modems and wideband modems. At the present time, 36 recommendations 
are in force, of which 9 are new ones and are discussed in this article, 
with many of the specifications summarized in tabular form. The article is 
based on the "CCITT Orange Book", volume VIII.1. Figures 3; tables 8; 
references 2: 1 Russian, 1 Western. 


USSR UDC 621.3)1.2 
A SHORT-DURATION ORTHOGONAL CORRELATION ANALYZER WITH TIME-SCALE CONVERSION 


Moscow PRIBORY I TEKHNIKA EXSPERIMENTA in Russian No 2, Mar/Apr 79 pp 104- 
106 manuscript received 12 Dec 77 


SIMOVSKAYA, S. F., GOLIKOV, V. S. and SAKHNOVSKIY, YE. Z., Khar‘kov Institute 
of Radio Electronics 


[Abstract] A short-duration orthogonal correlator is described that analyzes 
random signals on a short observation interval with time compression. The 
short-term correlation processing capability is provided by a cumulator- 
integrator cell of analog storage, and by time compression based on two 
orthogonal systems with identical filters but with parameters that differ 

by a considerable factor. Depending on the kind of signal being studied and 
its spectral characteristics, the parameter is selected for the filters of 
the main orthugonal system that produces the coefficients of the orthogonal 
series expansion of the correlation function. The parameter of the filters 
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in the other orthogonal system (which generates Leguerre functions) is 
increased so as to narrow the output correlation signal. Random signals «re 
processed in N cycles, each of which consists of two stages. The coef._cients 
of the orthogonal series expansion are calculated on the first stege. On 
the second stage, which is relatively short, time-compressed orthogonal 
waguerre functions ere generated with instantaneous values in each channel 
multiplied by the corresponding coefficients, after which the resultant 
products are sumed, forming the correlation function of the investigated 
processes. A s*-hematic is given for a six-channel correlation anelyzer 
based on this principle. The proposed correlator can analyze random signals 
in a range of 20-2000 Hz in 0.1-2 s. Error is less than 5 percent for signal 
amplitude of 5-150 mV. Output signal amplitude is 15-450 mV. The input 
impedance of the instrument is 0.5 Md}, and output impedance is 20d. 
Signal processing requires power sources vith voltage of +12 ¥ (+0.1 percent 
over a period of 0.1-2 s). Figures 3; references: 2 Russian. 


USSR Upc 621.3991.13 
ON THE GENERATION OF A DATA SIGNAL 


Moscow ELEKTROSVYAZ’ in Russian No 1, Jan 79 pp 23-25 manuscript received 
19 Nov 75 


BOLTIN, B. K. 


[Abstract] A general approach to signal synthesis is developed which is 
oriented towards obtaining a specified spectrum from the synthesizer. The 
proposed class of synthesis methods which is based on Kotel'nikov's theorem 
includes echo modulation, and amplitude and phase k.ying as special cases. 
A generalization of the classical method of generrting a date signal with a 
localized spectrum becomes possible vith an imrease in the digitization 
frequency of the original finite spectrum of the interpolating pulse. A 
signal with a specified discrete frequency spectrum can be obtained by means 
of the weighted addition of a finite number of linearly independent functions, 
selected with due consideration for their feasibility and convenience, i.é¢., 
such factors as synthesizer design simplicity, precision of the spectrum 
approximation, and output filter characteristics. The generalized system 
can be used as the initial system of harmonic functions. Figures 3; 
references: 3 Russian, 1 Western. 
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USSR UDC: 621.3991.27 


CALCULATION OF THE PARAMETERS OF A PREDICTOR FOR A TIME-CONTINUOUS GAUSSIAN 
PROCESS 


Kiev IZV.VUZ: RADIOELEXTRONIKA in Russian No 3, Mar 79, pp 61-64 manuscript 
received 14 Dec 77; after revision, 24 Apr 78 


DAVYDOV, V. S. and IGNAT'YEV, V. E. 


[Abstract] A study is made of a polynomial (n-1) th-order predictor as an 
intensity regulator, with the following limitations: a gaussian, locally 
steady message model is used; the correlation function of messages at the 0 
point has a continuous second order derivative; there is no hardware error 
in determination of the required coordinates. Two types of predictors are 
distinguished: with floating and with fixed aperture. The theoretical 
results produced were tested cy modeling of a system with compression on a 
Minsk-32 computer. Figures 1; tables 1; references: 6 Russian. 


USSR UDC 621.391.037.372 


GENERALIZED METHOD OF ANALYZING THE NOISE IMMUNITY OF AN OPTICAL DIGITAL 
DATA TRANSMISSION SYSTEM 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian Vol 22, No 4, Apr 79 pp T4-79 
manuscript received 7 Jul 78 


MAKKAVEYEV, V. 1. and SVETNIKOV, YU. V. 


[Abstract] The noise immunity of date transmission systems is analyzed here 
by expanding the signal probability distribution into an Edgeworth series. 
This not only covers e large class of signal and noise distributions, taking 
into account all essential parameters, but also allows the accuracy of the 
approximation to be estimated on the basis of the last discarded series tern. 
The method is specifically applied to an optical digital system with a binary 
photoreceiver consiting of a photon-electron converter, a photocurrent 
amplifier, a pulse response correcting network, and a threshold device at 
the output, RC load networks also and a thermal noise generator as well as 

an equivalent current generator and an equivalent voltage generator of ampli- 
fier noise. The pulse response, i.e., the voltage at the output of the 
threshold device is represented in the form of this series and calculated 
for a Poisson distribution of photoelectrons within a pulse, taking into 
account Gaussian noise in the photoreceiver as well as intersymbol inter- 
ference ut the instant of readout. The cumulants of the series are regarded 
as exponential functions. The results of such an analysis are shown for a 
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fiber-optics system transmitting 8.446 Mbit/s with any kind of interference. 
Figures 5; references: 6 Western. 


USSR UDC 621. 391.81.550.3£3.2 


FLUCTUATIONS OF THE INCIDENCE ANGLES OF INDIVIDUAL BEAMS ALONG SHORT-WAVE 
RADIO COMMUNICATION AND BROADCASTING LINES 


Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 pp 33-39 manuscript received 
17 Jul 78 


KHMEL'NITSKIY, YE. A. 


[Abstract] The performance of short-wave radio communication and broadcast 
antennas is affected by fluctuations of the beam incidence angles, these 
fluctuations being due to the fine structure of the ionosphere. Data on 
possible angular distributions of energy at the reception point were col- 
lected »y oblique probing with pulse signals and phase measurements at the 
receiver. In this experiment individual beams rather than sums of beams 

were dealt with, an individual beam being defined as one which carries sig- 
nals over a distance of 3000 km with the same number of reflections by the 
ionosphere, and more than one individual beam arriving at the reception 
point. It was known that the incidence angle of beams can fluctuate very 
fast and, furthermore, the significant zone of the ionosphere, i.e., the first 
Fresnel zone had to be established for this experiment. The measurements have 
yielded data which indicate the effect of ionospheric nonuniformity on the 
fluctuation parameters and reveal marked seasonal and diurnal differences 

in the fluctuation characteristics. These data on the fluctuation of beam 
incidence angles can be very useful for antenna cGesign. Figures 11; tables 

1; references 8: 7 Russian, 1 Western. 
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USSR UDC 621.391.82 


EFFECT OF INTENTIONAL INTERFERENCE IN THE FORM OF A RANDOM PULSE SEQUENCE 


ON A STRUCTURALLY PROTECTED RADIO CONTROL LINE WITH PULSE-TIME AND AMPLITUDE 
MODULATION 


Kiev IZV, VU2: RADIOELEXTRONIXA in Russien Vol 22, No 4, Apr 79 pp 83-84 
manuscript received 6 Mar 78; after revision, 17 Jul 78 


MORGUNOV, A. N. and NELIDKIN, A. M. 


[Abstract] The secrecy of a message which a pulse sequence carries over a 
radio control line is enhanced by adding to it another pulse sequence known 
to the control receiver but appearing as a random pulse sequence to any 
extraneous receiver. Such a structural protection alters the performance 
characteristics of the radio control line. Here the probability of eppear- 
ance of a false pulse-time code is calculated and found to be higher than in 
a radio control line without structural protection. This lower noise 
immunity must be taken into account in the design of codes and masking 
pulses. Figures 1; references: 2 Russian. 


USSR UDC 621.391 .233 
SOME MAJORITY ALGORITHMS OF DETERMINING THE PHASE OF PSEUDORANDOM SEQUENCES 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian Vol 22, lio 4, Apr 79 pp 33-41 
manuscript received 6 Oct 78 


GRIGOR'YEV, A. A. 


[Abstract] A general filtration algorithm is shown with which the phase of 
a pseudorandom-sequence signal, i.e., the shift of such e signal relative 
to a reference sequence at the receiver end can be determined from an 
arbitrary segment of that signal sequence. The latter is represented by a 
sequence of trace functions the coefficients of whose initial element ere 
determined through a system of filters containing a majority element each. 
The noise immunity of this algorithm and filter system is found to be com 
parable to that of the correlation algorithm at low probabilities of symbol 
distortion, but to become worse as this probability increases. The majority 
algorithm is further simplified to a recurrence algorithm whose noise 
immunity also worsens with increasing probability of symbol distortion but 
can be improved by an increase in the number of filter stages. The 
recurrence algorithm is most expediently used in conjunction with the cor- 
relation algorithm. Both the recurrence algorithm and its more general 
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variant are suitable for processing of analog signals, they can also be 
extended to complex cyclic codes. Figures 4; tables 1; references 4: 
1 German, 3 Western. 


USSR UDC 621.£1.254 


PROTECTION OF THE CHANNEL IMMUNITY DURING INTERVALS BETWEEN COMMUNICATION 
PERIODS 


Moscow ELEKTROSYYAZ' in Russian No 6, Jun 79 pp 8&9 manuscript received 
6 Apr 76 


BRAZHNIK, V. P. and SEMANOV, B. A. 


[Abstract] Protection of the channel immunity to spurious signals during 
intervals between communication periods is considered by transmission systems, 
especially discrete data transmission systems, with the message transmis- 
sion time shorter than the mean waiting time for the next period. A device 
with linear detection has been developed for this purpose. It includes a 
narrow-band amplitifer for the signal channel and e wideband amplifier for 
the intermission channel, each with a detector at the output, as well as an 
active low-pass filter for the difference voltage, a d.c. amplifier and an 
analog switch. All three amplifiers are built using microcircuits, and the 
filter and the switch using field-effect transistors. The device has Deen 
designed for standard tone-frequency channels in low-speed (200 bodes) 

signal converting systems. The threshold voltage can be regulated by vary- 
ing the gain of the wideband amplifier with a votentiometer. The probability 
of passing a spurious signal is of the order of 1076, with the loss of 

signal power not exceeding 6 dB. Figures 1; references: 2 Russian. 


USSR UDC 621. 391.812.62 


SPATIALLY POLARIZED DIVERSITY RECEPTION ON LONG RANGE TROPOSPHERIC SCATTER 
LINKS 


Moscow ELEKTROSVYAZ' in Russian No 1, Jan 79 pp 59-60 manuscript received 
22 Mar 78 


FROLOV, O. P. 


[Abstract] Polarization diversity reception theoretically makes it »ossible 
to cut the bandwidth in half as compared to frequency diversity, whiie 








retaining the same reception duty cycle. Features of communications systems 
in which independent receive channels are realized by means of spatially 
}olarized diversity configurations are very briefly discussed. A design 

in which the angle hetween the orientation of the polarization vectors of 

the transmitting and receiving antennas is not 0° or 90° is considered. 
System signal gain is analyzed as a function of the variations in this angle, 
though ea finel assessment of the effectiveness of polarization diversity mst 
await a complete experimental check. Figures 3; references 5: 

4 Russian, 1 Western. 


USSR UDC 621. 391.827:661.327.8 


ESTIMATING THE FIDELITY OF PARALLEL TRANSMISSION OF DISCRETE DATA OVER 
A PRIMARY GROUP CHANNEL 


Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 pp 9-11 manuscript received 
4 Sep 77 





MURADOV, P. D. 


[Abstract] A nonuniform characteristic of the group delay time in a4 
primary group channel is a major factor adversely affecting the fidelity of 
discrete data transmission over parallel channels in a high-speed signal 
conversion system, Here engineering calculations of the interference 
immunity are shown which utilize the narrowness of such channels with 
respect to the carrier frequencies as well as to the bandwidth of the pri- 
Mary group channel. General relations for the statistical characteristics 
of interference are derived on the basis of orthogonal oscillations at 
selected carrier frequencies. Typical results are shown for an 6&channel 
(68-100 kHz) signal conversion system opereting at the rate of 48,000 bits/s 
with double (relative) phase modulation. The theoretical dependence of 
error probability on the signal-to-noise ratio is compared with an experi- 
mental curve and with this dependence in the case of direct transmitter-to- 
receiver connection. From these data can then be determined the inter- 
ference immunity of this system with e nonuniformity of the group time 
delay in the primary group channel ranging up to 60 4s. The author 

thanks L. M. Rakhovich for useful suggestions on preparing the manuscript. 
Figures 1; references: 5 Russian. 
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USSR UDC 621.391.6826 
NOISE IMMUNITY OF RADIO SYSTEMS WITH COMPLEX CONTINUOUS SIGHALS 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian Vol 22, Wo 4, Apr 79 pp 17-24 
manuscript received 5 Oct 78 


SUSLONOV, S. A. 


[Abstract] Complex continuous signals in radio systems with linear or non 
linear frequency modulation, for instance, can be resolved into discrete 
elementary simple signals and these then expanded in time into complex 
continuous signals through modification of the phase structure without 
change in energy and in spectrum width. Such ae transformation of complex 
continuous signals ensures a higher immunity to multiplicative and additive 
interference. Accordingly, it is shown here how the envelope of a continu- 
ous analog signal representing a random process as a determinate function 
with a finite-width spectrum will be smoothed or, more generally, how the 
dispersion of a nonstationary random signal will be equalized so as to 
reduce the peak signal power. The immunity to additive interference of 

a system with a limited peak power and a limited dynamic renge can then be 
improved by raising, through amplification, the average power of the complex 
continuous signal over that dynamic range. Figures 2; references 6: 4 
Russian; 1 German; 1 Western. 


USSR UDC 621. 394:621.317 


THE INFLUENCE OF BYPASS ALGORITHMS ON THE EFFECTIVENESS OF TELEGRAPH NET- 
WORK MONITORING 


Moscow ELEKTROSVYAZ' in Russian No 1, Jan 79 pp 13-16 manuscript received 
25 Nov 76 


DVORSKIY, E. E. 


[Abstract] The algorithms used by the Polish, German and Soviet telegraph 
networks for the sequential connection of monitor equipment in a specified 
sequence (bypassing) to network sections are analyzed. in the first 
algorithm, the monitor equipment analyzes the availability of each section 
regardless of whether they were checked on previous runs or not; the second 
algorithm provides for the one time connection of the equipment to each 
section waiting for the section to become available (if it is not) and then 
the testing and connection to the subsequent section, where the test run is 
concluded after the last section is checked; the algorithm in use on Soviet 
networks is distinguished by the fact the numbers of the sections bcing 
tested are stored and only those sections are checked in each bypass which 
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were not accessible in previous rums. Amalysis shows that the monitoring 
effectiveness depends on the network load, the time a section is busy and 
the choice of the algorithms. Algorithus which do not provide for 

storage require simpler equipment but ere as efficient when the sections 
are heavily loaded. The algorithm with storage is the most efficient; how- 
ever the realization of this algorithm requires extensive equipment and is 
therefore best used in testing sections of low availability, particularly 
subscriber and interexchange sections of the switched telegraph network 
during the busy hour. Figures 5; references 5: 3 Russian, 2 Western. 


USSR UDC 621. 94.1(06) 
IMPROVING TELEGRAM HANDLING PROCESS 


Moscow ELEKTROSVYAZ' in Russian No 1, Jan 79 pp 5-8 manuscript received 
14 Mar 77 


KALININ, B. S. and SHESTOPALOV, A. M. 


[Abstract] The existing organization of production processes at telegraph 
communications enterprises is impeding the automation and mechanization of 
telegram processing. A basic factor is the absence of a standardized system 
for address coding of enterprises and communications stations in the USSR. 
Different codes are assigned to the same communications enterprises for 
each type of communications, i.e., telegraph, telephone and postal. Various 
forms of automatic identifiers are also found on the Telex network and at 
all terminal stations tied into "Nikola Tesla” exchanges. It is recommended 
that all forms for processing telegrams be standardized and standard forms 
also be drawn up for equipment servicing. Sample forms are proposed and it 
it argued that the standardization of these processes will ascertain and 
eliminate the more labor intensive and inconvenient operations in handling 
telegrams and servicing equipment, organize and standardize operation in the 
shops at a high technical level, curtail unnecessary documentational work 
and indicate approaches to the mechanization and automation of telegram 
handling. Figures 2; references: 2 Russian. 
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USSR UDC 621. 394.76 


THE OPERATIONAL AND TECHNICAL SPECIFICATIONS OF ELECTRONIC TELEGRAPH 
SWITCHING EQUIPMENT 


Moscow ELEKTROSVYAZ' in Russian No 1, Jan 79 pp 1-4 manuscript received 
14 Mer 78 


KLIMOV, V. G., TUMANOVSKIY, YE. I., YELISEYEVA, M. YA. and ROMANTSOVA, L. D. 


[Abstract] The operational features and technical specifications of a 
system of electronic channel switching exchanges for telegraph networks are 
discussed. Specifications such as the specific load in Erlangs, the loss 
factor and the duration of a connection for subscriber, date transmission 
and terminal-to-terminal telegraph networks ere presented and electronic 
crossbar switching exchanges are compared in terms of the number of days 
required, the floor space, the service personnel, the expansion capability 
of the equipment, the maximum transmission rate in bauds, power consumption 
and cost per connection point, showing the advantage of electronic channel 
switching. The fastest transmission rate these exchanges can handle will 
be 2,400 bauds and the maximum number of connection pcints for terminal 

long distance exchanges will be 16,000. More precise technical and economic 
parameters will be determined following a trial operational period, and it 
is anticipated that the electronic equipment will reduce the cost of inter- 
mediate and large capacity exchanges, considerably reduce the operational 
staff required, increase the operational quality of switched telegraph net- 
works and reduce overall operating expenses. Tables 2; references: 5 Russian. 


USSR UDC 621.394, 395:621.317 
COMMUNICATION CHANNEL SIMULATORS 


Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 pp 26-29 manuscript received 
5 Oct 78 


BOBROVSKAYA, I. K., OSIPOV, B. G., ZHIGACH, V. P., KOZHIN, V. S. and 
FEDOROVA, YE. L., Department (Kafedra) of Multichannel Electrical Communi- 
cating, Leningrad Electrotechnical Institute imeni Prof M. A. Bonch- 
Bruyevich 


[Abstract] A communication channel simulator has been developed for labora- 
tory testing of data transmission equipment within the tone-frequency band 
and for duplicating the performance parameters of a standard tone-froquency 
channel in one direction. It is connected to two artificial lines, one at 
the input and one at the output, which simulate urban 2-conductor trunk lines 
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and connect the date transmission equipment to a telephone channel. Fre- 
quency shift is simulated with e 2-stage modulator-demodulator set. Other 
stages are added for simulating phese jumps of the carrier-frequency current, 
amplitude distortions, random distortions due to random swings of the net 
attenuation, nonlinear distortions, average amplitude-frequency characteris- 
tics, and the frequency characteristics of the group delay time with a phase 
distorting stage and a level regulating stage. Another version is a simu- 
lator of the primary-group channel for testing high-speed deta transmission 
equipment or other equipment which operates with primary wideband channels 
within the nominal 60-104 kHz band. Such a channel contains bandpass fil- 
ters aud rejection filters, the latter for suppressing test currents at 
frequencies within this range. A third version is a simulator of the pre- 
group wideband channel. The basic simulator of tone-frequency channels and 
its modifications are series manufactured. They have been found to be very 
reliable and stable in use. Figures 5; references 2: 1 German, 1 Western. 


USS UDC 621. 394.7 
PARASITIC LOAD ON AUTOMATED TELEGRAPH NETWORKS 


Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 pp 4-7 manuscript received 
19 Dec 76 


VRAZHNOV, V. N. 


[Abstract] Ineffectual calls not only constitute a parasitic load on a sub- 
scriber or direct-link telegraph network, or a low-speed data transmission 
system, but also distort the structure of the entire flux of calls includ- 
ing useful ones. They require more hookup equipment for maintenance of the 
same service quality as in the case of a purely random flux of useful calls. 
Here this problem is analyzed on the basis of a mathematical model in the 
form of a 3-parameter hyperexponential distribution of intervals between 
calls, the validity of this model having been verified by application of 
the Pearson test to theoretical and experimental distributions. The effect 
of call grouping or diversity om the quality of service is evaluated 
accordingly, by a numerical solution of the characteristic equations for 

the statistical parameters, and is found to be a higher loss within the 
operating range. The proper grouping coefficient of the diversity index is 
subsequently estimated, for design and corrective purposes. Such an esti- 
mate being quite accurate and useful. Figures 2; references 5: 4 Russian, 

1 Western. 
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USSR UDC 621.394.1 
MAIN TRENDS IN PERFECTING THE TELEGRAPH COMMUNICATION SYSTEM 


Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 pp 1-3 manuscript received 
17 Oct 78 


MARTSENITSEN, S. I., KOROL’, V. I. and PARIKOZHKA, I. A. 


[Abstract] Users of the general-purpose telegraph network are institutions, 
organizations, governmental enterprises and private persons. Users of the 
subscriber telegraph network are those cummunicating over direct links. 
According to forecasts, the traffic volume vill have increased from 1975 to 
1980 by 20 percent over the general-purpose network and by 90 percent over 
the direct-link network, Despite an even much greater previous expansion 
during the 1971-78 period, there are still too many undelivered and delayed 
messages due to inadequate equipment and traffic control. Modernization 

of equipment and improvement of service quality on the basis of systematic 
performance analysis were undertaken in the 1976-78 period, when automated 
management wes also introduced. These tasks continue and some projects such 
as automation of combined channel switching and message switching will not 
be completed till 1985-90. Switching stations as well as terminal equipment 
are to be converted to completely electronic operation, while channel 
equipment is to operate with time and frequency sharing. Inspection and 
test equipment for maintenance and technical service is also to be auto- 
mated, All this should improve the hardware reliability and performance, 
the personnel productivity and efficiency, and the overall system econony. 
References: 6 Russian. 


USSR UDC 621.995 


METHODS OF CONNECTING SUBSCRIBER LINES TO QUASI-ELECTRONIC AUTOMATIC 
TELEPHONE EXCHANGES 


Moscow ELEKTROSVYAZ' in Russian No 4, Apr 79 pp 36-39 manuscript received 
15 May 1977 


GUAN, T. I. 


[Abstract] Several switching systems for connecting subscriber lines to 
quasi-electronic automatic telephone exchanges are described and compared. 
These are the Bell Co. system ESS No. 2, the Japanese NIT Co. systems DEX-1 
and D-10, the Belgian BTM Co. system 10 CX, and the French CGCT-LMT-STE-SIT- 
AIIP systems “Pericles-Nichelet” and "Metaconta 10 P". The choice of 
switching structure depends on the subscriber pattern, on the load, and on 
the network capacity. A circuit analysis and a performance analysis by 
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computer simulation show that they are all nearly equivalent with respect to 
the number of commutation points, traffic carrying capacity and management 
costs. Figures 5; references: 7 Western. 


USSR UDC 621. 95.4 
COMPLETE EQUIPMENT FOR INTERURBAN TELEPHONE GROUP SERVICE 

Moscow ELEKTROSVYAZ' in Russian No 4, Apr 79 pp 26-29 

ARONOV, A. A. and ROYTMAN, A. I. 


[Abstract] The complete equipment for interurban telephone group service, 
designed for providing more and better reliable services by the end of the 
current Five-Year Plan period, includes equipment of the central interoblast 
exchanges in each republic, equipment of the oblast interurban exchanges, 
equipment of individual republican and oblast studios, and equipment of the 
rayon centers. The equipment is designed for operation with standard four- 
wire voice-frequency telephone channels and any channel equipment, at the 
-13 GB level at the input of each transmitte:; and at the +4.3 GB level at 
the output of each receiver. The equipment is protected against self- 
excitation due to positive electric or acoustic feedback in the 3-input 
3-output system, by appropriate decoupling of transmission and reception 
channels through isolation transformers and static (transistor) relays. 
Simple circuit diagrams explain this, while a brief analysis demonstrates 
how amplitude-frequency distortions of the order of 13 dB can appear and be 
suppressed. The margin of stability is further increased by soundproofing 
the studios so as to attenuate any acoustic feedback, and by using highly 
directional microphones. Figures 6; references: 2 Russian. 


USSR UDC 621. 995.34 


ELECTRONIC SUBSCRIBER REGISTERS IN AN IMPROVED CROSSBAR-TYPE AUTOMATIC 
TELEPHONE EXCHANGE 


Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 pp 18-22 manuscript received 
27 Dec 77 


KOLBASOVA, V. I. and MATVEYEV, M. M. 


[Abstract] The purpose of improved crossbar-type automatic telephone 
exchanges is to reduce the operating cost. A conversion from relay to 
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electronic registers had been achieved without any modification of other 
station equipment and resulted in e higher reliability without the reed 
for periodic replacement scheduling. The gain functions of registers, «mely 
to receive and count pulses, to store digital and logic date, to provide 
holding time and to form pulses of various durations ere now performed 
optimally. Here the structure of a register array is shown which aiso 
includes, in addition to electronic subscriber registers, code receiver 
equipment end code analyzer equipment. It is appropriately connected to 
the conversation channel. Provisions have been made for inspection and 
checking of electronic subscriber registers under operating conditions. 
Further advantages of this type over the relay type are the much smaller 
size, fewer components and greater wersatility. The equipment has been 
successfully tested and i¢ sow in operation in the Leningrad telephone net- 
work since 1977. Figures 2; references: 1 Russian. 


USSR UDC 621. 95. %/34.6 


RIBBON-TELEGRAPH TYPE OF CONTROL PERFORATOR SETS UKP-TA-L FOR CODE 
CONVERS ION 


Moscow ELEKTROSVYAZ' in Russian No 4, Apr 79 pp 30-34 manuscript received 
15 Mar 78 


FEDOTOV, A. V. 


[Abstract] The basic function of UKP-TA-L equipment for automatic billing 
of interurban telephone calls is data conversion from the "1 of 10" code or 
the "2 of 5” code to a “start-stop” pulse sequence in the International 
Telegraph Code-2 or its modification. It uses ea ribbon telegraph instead of 
perforators and establishes the time characteristics of the output data 
accurately within +3 percent. The structure of the telegraph channel 
includes a matching stage, a converting stage, and a board to which the 
telegraph set is connected. It is packaged in bays with one power supply 
for two channels. Peripheral telegraph equipment and 220/127 V transformers 
come separately. The smaller model UKP-TA-12 weighs 175 kg, the larger 
model UKP-TA-24 weighs 185 kg. They are more efficient (data output 370 
symbols/ minute) and more economical (annual saving 2700 rubles per tele- 
graph channel) than existing control perforator sets. Figures 7; refer- 
ences: 5 Russian. 
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USSR UDC 621.395. 341:519.152 


DETERMINATION OF LOADS IN COMMUNICATION NETWORKS WITH CHANNEL SWITCHING 


Moscow ELEKTROSVYAZ' in Russian No 5, May 79 pp 34-39 manuscript 
received 8 De 77 


ROGINSKIY, V. §. 


[Abstract] This article, printed to stimulate discussion, discusses means 
for determining the load on ea telephone communication network with channel 
switching, and attempts to determine the reasons for repeated callups and 

to make a distinction among types of repeated calls. A method is also pre- 
sented for calculating load in individual sections of the network, consider- 
ing losses and delay time in searching. Conditions are indicated under 
which the load along a path remains unchanged or nearly unchanged, while 

the number of busy signels and, consequently, the mumber of repeated calls, 
may be great. It is pointed out that the need to redial influences the 
productivity of labor of telephone subscribers, thus decreasing the favor- 
able economic effect of the telephone system. Such steps as increasing 
telephone density, the use of automatic ansvering machines and ansvering 
services can partially alleviate this problem, and should be further studied. 
Figures 2; references: 5 Russian. 


USSR UDC 621. 96 
RADIO ENGINEERING TRACKING S YSTEMS 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian No 3, Mar 79 pp 39 manuscript 
received 2 Jan 78 


PUZYREV, V. A. 


[Abstract] Radiocengineering tracking systems (RTSS) are used to measure the 
parameters of individual and relative motion of aircraft, for automatic 
determination of the relative velocities of other objects and for other 
purposes. Until recently, RTSS were designed using either the method of 
frequency characteristics, or the method used for planning of information 
processing devices--linear and nonlinear filters. However, neither of 
these methods is very suitable. This article studies the ;roblems of using 
these methods in a modification specifically intended for the design of 
RTSS. A structural diagram of a RTSS is presented and the task of its 
synthesis is formulated. The method used can improve the dynamic character- 
istics of RTSS while simultaneously increasing their interference stability. 
The optimal tracking algorithms which are synthesized by the method can be 
run in real time by digital computers in the tracking system control loop. 
Figures 2; tables 1; references 17: 9 Russian, 8 Western. 
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USSR UDC 621. 36.621.59 


MJTUAL CORRELATION OF PROCESSES AT THE OUTPUT OF CHANNELS WITH PARABOLI. 
PHASE FREQUENCY CHARACTERISTICS 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 3, Mer 79 pp 29-35 
manuscript received 14 Mar 768 


YEFREMOV, A. V. 


[Abstract] The mutual correlation of processes at the output of a tvo- 
cwamnel line with parabolic phase-frequency characteristics is analyzed, and 
requirements for accuracy of balancing of channel characteristics are deter- 
mined. The relative phase mismatch of oscillations should not be over 3,4° 
for gaussian filters, or 12.5° for bandpass filters. Figures 6; references: 
5 Russian. 





USSR UDC 621. 96 


ONE METHOD OF ESTIMATING THE NOISE IMMUNITY OF OPTICAL DATA TRANSMISSION 
SYSTEMS IN FREE SPACE 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 4, Apr 79 pp 61-83 manuscript 
received 2 Oct 76 


TRUSOV, A. G. 


[Abstract] A method of estimating the noise immunity of pulse or analog 
optical data transmission systems is proposed which involves sequential 
transformation of an arbitrary signal ard background noise realization at 
the receiver input with subsequent averaging. Any quality indicator such as 
the signal-to-noise ratio or the conditional risk can serve as the criterion. 
This method is applied to two examples of signals with different kinds of 
modulation appearing together with a background radiation at the input of a 
photon electron converter. It is assumed that to every incident photon, 
appearing with a given probability, there corresponds a one-photon delta- 
function pulse at the output, that the applitude fluctuations of all these 
pulses are mutually independent, that the dark current and the thermal noise 
are negligible or equivalent to an ‘ncrement of background radiation, end 
that both the signal and the background radiation have Poisson statistics. 
Behind the photon-electron converter is a typical radio engineering system 
filter¢detector+filter. Both a square-law and a synchronous detector are 
considered, with the first filter either a one-section, a Gaussian, or a 
band-pass. Expressions for the signal-to-noise ratio at the output «° each 
are derived for each case and compared with those for the case of Gaussian 
ioise at the input. Tables i; references 6: 1 Russian; 5 Western. 
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USSR UDC 621. 396.6 


nial OF PHASE-MANIPULATED COMPLEX SIGNALS WITIi UNKNOWN LAWS OF SIGNAL 
SHAPING 


Kiev I%V. VU%Z3 RADIOELEKTRONIKA in Russian Vol 22, No 4, Apr ° ‘.' 
' ri 2 
manuscript received 11 Jul 78 » Apr 1) PP eo-3e 


CHERDYNTSEV, V. A. and BURTSEV, A. A. 


[Abstract] The problem of optimal reception of phase-manipulated complex 
Signals wi*h an unknown law of their pseudorandom sequence formation is 
solved by applying the theory of concurrent filtration to discrete and con- 
tinuous Markov processes. Accordingly, a signal s(t,¢,Z,@) is considered 
which depends not only on the discrete parameter @ carrying useful informa- 
tion but also on the continuous parameter @(t) and the discrete parameter 
Z which determines the law of phase manipulation. Equations are derived 

for the concurrent a’ posteriori probability distribution of parameters 
including the continuous parameter, as well as for the expected value and 
the dispersion of the latter in the Gaussian approximation, needed for 
Synthesis of the optimal detector of such a signal. With decreasing 
probability of error in the reproduction of the continuous signal component 
the quality of reception will approach that of reception when the law of 
pseudorandom sequence formation is known. Figures 2; references: 7 Russian. 


USSR UDC 621. 396.96.08 
A SIMPLIFIED ALGORITHM OF FILTRATION FOR RANDOMLY MISSING SIGNALS 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian Vol 22, No 4, Apr 79 pp 96-102 
manuscript received 12 Apr 78 





GRISHIN, YU. P. 


[Abstract] An algorithm of discrete filtration of signals by © measuring 
instrument in a radio engineering system with randomly missing signals at 
the receiver input is shown where the dynamics of a measured parameter can 
be described by a linear difference equation. The missing of signals is 
accounted for by ea random coefficient of the noise term in the equation of 
instrument readings. It is necessary to calculate the a' posteriori proba- 
bility of signal presence and to adjust the matrix gain of the optimal 
filter correspondingly, thus essentially comparing the parameter realization 
in the instrument with varying thresholds. Figures 1; references 4: 

l Russian, 3 Western. 
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USSR UDC 621.396.13 


OPTIMALITY OF AN AUTOMATIC FREQUENCY CONTROL SYSTEM IN ESTIMATING THE 
FREQUENCY OF A RADIO SIGNAL SUBMERGED IN NOISE 


Kiev LZV. VUZ: RADIOELEKTRONIKA in Russian Vol 22, No 4, Apr 79 pp 104-107 
manuscript received 27 Apr 78; after completion, 2 Oct 78 


KHARISOV, V. N. and KHODAKOVSKIY, V. A. 


[Abstract] In order to improve the noise immunity of reception, it is often 
necessary to know the frequency of the incoming signal. Here the theory of 
nonlinear filtration is applied to an expected signel u(t) = A cos(G@) t+) 


and a received signal u(t) = Acos (au t+ Aw t+@Q), where A, Of & = of, 


and Aware random quantities. A constant frequency deviation Aocan be 
optimally estimated in an automatic frequency control system, es is shown in 


two cases: 1) W(A) = o(A-A ) and WG )+ = , 2) WA) = A -A/20°* (A20) 
~ on o2 


1 
and W(Y) = Dar An optimal AFC system would consist of a discriminator and 


ideal tuned stages, but in practical ones the time constants of these stages 
are not sufficiently longer than the frequency estimation time. This is 
taken into account in calculating the a' posteriori probability densities 


“os (t,4w,g) or, upon averaging with respect to Y, W(t Aw). Figures 
2; references: 3 Russian. 


USSR UDC 621. 396.43 
OPTIMAL FREQUENCY PLANNING OF SINGLE-SPAN RADIO RELAY LINKS IN RURAL AREAS 


Moscow ELEKTROSVYAZ' in Russian Nlo 5, May 79 pp 47-52 manuscript received 
16 Aug 78 


BYKHOVSKIY, M. A. 


[Abstract] A method is presented for planning a rural radio relay system, 
intended to connect rural population points with regional centers, which are, 
in turn, connected by major communication lines, using either a different 
portion of the frequency spectrum of cable communication, so that mutual 
interference between the two types of lines is not a problem. The influ- 
ence of all applicable factors on the parameters of the rural network is 
analyzed, for the use of both FM and PCM of the signals. The potentias 
parameters of the radio relay network are also determined. it is found that 








the minimal bendwidth can be achieved by using the 7-8 Giz band. The use 
of different polarizations decreases the bandwidth only in the 2Giz band. 
PCM methods can utilize the frequency spectrum more effectively than FM 
methods. Figures 6; tables 2; references 9: 5 Russian, 4 Western. 


USSR UDC 621.396.62 


LOWERING THE SENSITIVITY OF COMBINATIONAL RECEIVER CHANNELS BY MEANS OF 
A BALANCING MIXER 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 4, Apr 79 pp 19-25 manuscript 
received 29 Aug 77 


SARAYEV, S. M. 


[Abstract] Lowering the sensitivity of a combinational channel is possible 
by means of balanced mixing. Here a diode mixer pair is considered with 
the incoming voltage signals in a certain phase relation to the heterodyne 
voltage which minimizes the combination current components at the output. 
Themalysis is Fesed on a power-law voltage-current characteristic of semi- 
conductor diodes. The results of calculations indicate a significant 
additional sensitivity attenuation in individual combination channels over 
a frequency range much narrower than the operating frequency range of the 
mixer. This additional sensitivity attenuation decreases with higher orders 
of signal harmonics and depends on the intermediate frequency but not on 
the sensitivity of the main receiver channel. It can be increased by 
slightly biasing one diode, without the need to match the pair. Figures 6; 
references 9: 7 Russian; 2 western. 


uss UDC 621. 396.62 
NOISE IMMUNITY OF SQUARE-LAW DETECTOR-DISCRIMINATORS 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian Vol 22, No 4, Apr 79 pp 54-60 
manuscript received 5 Oct 78 


OZERSKIY, TU. P. and FEDOSOVA, A. I. 


[Abstract] Detector-discriminators are used in multichannel radio communi- 
cation systems for separation of signals which do not coincide in time when 
they come from adjacent frequency channels with overlapping spectra. Here 
two such devices are examined: a classical one consisting of two coupled 








oscillatory stages which are tuned to the center frequency of the operating 
channel and each connected to an amplitude detector, and another one con- 
sisting of two independent oscillatory stages symmetrically detuned fr... 
the center frequency of the operating channel and both connected to a vol- 
tage multiplier. First the passage of a signal without noise is considered, 
to establish the basic characteristics of these devices. Then a mixture 

of signal and white noise is considered. The performance of these detector- 
discriminators, in terms of output signal-to-noise ratio and output- 
voltage dispersion, is compared with the performance of a detector- 
discriminator consisting of a single oscillatory stage with the optimum band- 
width and a square-law amplitude detector. The results of analysis indicate 
a tradeoff between the quality of signal separation from other signals and 
the quality of signal filtration from noise. Figures 4; references: 

7 Russian. 


USSR UDC 621. 396.66 


FIDELITY LOSSES IN MULTICHANNEL SIGNAL CONVERTERS DURING SHORT-TERM LEVEL 
DROPS 


Moscow ELEKTROSVYAZ' in Russian No 1, Jan 79 pp 25-27 manuscript received 
21 Mar 77 


LEV, A. YU. and OTLIVANSKIY, A. L. 


[Abstract] More than 60 percent of the errors in the transmission of dis- 
crete traffic via wire communications channels are due to short-term level 
changes on receive, Multichannel converters are used to avoid this by 
increasing the width of the pulse trains. A method is proposed for calcu- 
lating the average number of incorrectly received symbols due to short-term 
level drops where a multichannel converter is used with channel signals in 
the form of orthogonal segments of sinusoidal waveforms. It is assumed that 
the bandwidth of the channel in which the converter operates is unlimited 
and there is no linear distortion or additive noise. The number of errors 
in such a channel was computed on the basis of derived analytical expres- 
sions for a level drop of 6.1 dB and a duration of 5 milliseconds as well 

as for complete loss of the signal for 1°00 microseconds. The number of 
errors per single level drop in the first case was calculated as 0.27 as 
compared to an experimental result of 0.33, and in the second case the cal- 
culated result was 4,88 as compared to an experimental result of 2.99. The 
proposed procedure can also be used for the calculation of fidelity losses 
in multichannel converters with orthogonal signals and incoherent methods of 
reception. In the case of an actual communications channel, the corres- 
ponding distribution of the overall noise must be substituted in the 
derived analytical expressions, where this takes into account additive 
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noise, intersymbol and interchannel interference due to the presence of 
linear distortions and a limited bandwidth. References: 8 Russian. 


USSR UDC 621. 396.67 


INFLUENCE OF HETEROGENEITY OF ELECTRIC PROPERTIES OF THE SURFACE OF THE 
EARTH ON THE STATISTICAL CHARACTERISTICS OF THE DOPPLER FREQUENCY OF A 
QUASI-MIRROR-REFLECTED BEAM 


Kiev IZV.VUZ: RADIOELEKTRONIKA in Russian No 3, Mar 79 pp 67-70 manuscript 
received 3 Apr 78 


ROZHKOV, N. T. and KOLCHIN, V. P. 


[Abstract] The statistical characteristics of the Doppler frequency of a 
quasi-mirror-reflected signal from the earth's surface are found, consider- 
ing the roughness and the heterogeneity of the surface electrical properties. 
As the correlation intervals increase, the spectral density of dispersion 

of the Doppler frequency increases, while its maximum is shifted closer to 
the nominal frequency for mirror reflection. Changes in the ratio between 
the correlation intervals lead to the changes in the spectral density of 
dispersion of the Doppler frequency. Figures 1; references: 5 Russian. 


USSR UDC 621. 396.67 
STABILITY OF COMMUNICATION ON A RADIO RELAY LINE WITH LONG LINKS 


Moscow ELEKTROSVYAZ',in Russian No 5, May 79 pp 40-47 manuscript received 
5 Feb 79 


DAGUROV, P. N., KUZ'MIN, 1. V., LOKSHIN, V. L., SPIVAK, N. N., 
CHIMITDORZHIYEV, N. B., SHAMSHIN, V. A. and YAMPOL'SKIY, V. G. 


[Abstract] The primary factors influencing the stability of communication 
are: interference and refraction fluctuations in the level of the signal; 
interference of the primary field and the direct transmission field; and 
variation in the intensity of radiation of a passive relay as a function 
of the gradient. Consideration of these factors allows calculated curves 
to be constructed for the stability of communication over radio relay lines 
with long links. Anticipated stability curves are compared with actual 
measured curves produced in the European portion of the USSR. Double 
reception with frequency or space separation can be used to increase the 
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stability of communication over links using passive relays, extending over 
distances of about 100 km. The calculations convincingly show the eco asic 
expediency of construction of short links, Particulerly branches from main 
communication lines. The expediency of using radio relay lines with long 
spans and passive relays must be considered proven. Figures 13; 
references: 4 Russian. 


USSR UDC 621.396.96'03 
DETECTION CHARACTERISTICS OF SPECTRALLY LUMPED RADIO INTERFERENCE 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 4, Apr 79 pp 26-30 manuscript 
received after completion, 27 Sep 78 


GOL'DBERG, A. P. and VYALYKH, A. G. 


[Abstract] Suppression of spectrally lumped radio interference by systems 
including spectrum analyzers depends on the characteristics of the latter in 
real time, possibly without buildup of time delays. Here the features of 
various such spectrum analyzers are compared with respect to structural 
configuration and performance indicators. Their essential components are 
a time-scale converter and a Fourier transformer, which can be variously 
combined into analyzers without compression (class 1) or analyzers with 
compression (class 2). Those in the first class also contain parallel 
filters, or a dynamic memory for parallel analysis (discrete-dispersive 
delay lines), or a dynamic memory for sequential analysis. Those in the 
second class also contain recirculators, or a dynamic memory with variable 
parameters, or dispersive delay lines with linear frequency modulation of 
the signal. Spectrum analyzers with modulation are shown to have better 
Characteristics than the two only other possible versions of spectrum 
analyzers with compression. This is considered in the development of new 
devices such as those operating with surface acoustic waves. Figures 3; 
tables 1; references 8: 7 Russian, 1 Western. 








USSR UDC: 621.396.2399 


ORGANIZATION OF PROGRAM TRANSMISSION LINES IN THE SATELLITE RADIO 
BROADCAST SERVICE 


Moscow ELEKTROSVYAZ' in Russian No 5, May 79 pp 16-18 manuscript 
received 31 Jan 79 


TIMOFEYEV, V. V. 


[Abstract] The coordination of broadcast frequencies used on the earth- 
satellite links of satellite broadcast systems is a difficult task, and 
the difficulty increases as satellite broadcasting is more widely used, 
particularly as the plan of frequency allocations in the 12 Giz band 
adopted by the World Administrative Conference on Radio (WACR-77) comes 
into effect. WACR-77 places certain limitations on signal-to-noise 

ratio, which influence the selection of equipment and operating procedures 
for satellite broadcast systems. WACR-77 is a good example of multiple 
use of the same frequency channels, possible due to the differences in 
satellite orbits, the territorial spread of areas serviced and polariza- 
tion decoupling, which allows the plan to provide for 984 frequency 
assignments in 40 frequency channels. The bandwidth required for trans- 
mission of programs under the plan is calculated, and the need for planning 
to minimize bandwidth is emphasized. The use of antennas with a receiving 
directionality of 0.6° can provide bandwidth savings of 10-15 percent, 
although technical difficulties arise. Figures 1; references 4: 3 Russian, 
1 Western, 


USSR UDC: 621. 396.436.4 


ESTIMATE OF THE INTERFERENCE STABILITY OF RECEPTION OF PCM SIGNALS AGAINST 
A BACKGROUND OF PULSED NOISE 


Kiev IZV.VUZ: RADIOELEKTRONIKA in Russian No 3, Mar 79 pp 46-50, manuscript 
received 17 May 77; after revision, 4 May 78 


KONTOROVICH, V. YA. 


[Abstract] An analysis is made of the interference stability of reception 
of pulse-code modulation signals, in which a regenerated multichannel 
signal coded with a linear quasi-trinary code is sent to a code converter 
which inverts the character -1, transforming this signal to a binary code. 
The binary signal is then sent to a decoder, from which the amplitude pulse 
modulation pulses are split into channels to achieve time selection. The 
mean square error of reception of signals by this system is calculated. 











The primary contribution to the total noise power at the output of the 
receiver is that of noise acting at a point following the decoder anc the 
division in the channels. Grouping of errors due to noise in the decoder 
increases the contribution of noise acting between the code converter and 
the decoder. Figures 3; references: 5 Russian. 


USSR UDC 621.396.677.019 .% 


EXPERIENCE IN THE CONSTRUCTION OF SIMPLEX BRANCHES FROM MAIN-LINE RADIO 
RELAY LINKS 


Moscow ELEXTROSVYAZ' in Russian No 5, May 79 pp 30-32 manuscript received 
30 Jun 79 


AVETISYAN, S. G. 


[Abstract] Simple methods are described for construction of simplex 
branches from the radio relay links used to transmit TV broadcasts. A 
portion of the microwave energy is diverted directly from a microwave 
horn antenna by the installation of a refracting prism consisting of 
parallel plates. A photograph of such a set of plates installed on a 
horn antenna is presented, Equations are presented for determination 

of the dimensions of the plates as a function of the desired angle at 
which the branch channe] is to depart from the main radio relay link 
direction. The bandwidth of such a branch channel is calculated. Figures 
4; references: 5 Russian. 


USSR UDC 621. 396.946,2 
CALCULATION OF MUTUAL INTERFERENCE IN SATELLITE COMMUNICATION SYSTEMS 


Moscow ELEKTROSVYAZ' in Russian No 5, May 79 pp 19-23 manuscript 
received 14 Aug 77 


MASHBITS, L. M., SMOLICH, L. I. and CHERNOMORTSEVA, V. P. 


[Abstract] A method of calculation is presented and a computer program 
based on this method of calculetion is flow charted for checking of 
satellite communication systems with a limited number of subscribers (up 
to 3-40). The method is capable of testing systems with an arbitre y 
number of frequency channels for each subscriber and of performing checks 
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of both individual anc total interference reduced by all of the signal 
sources participating ‘a the system. It is found that even in systems 
with relatively small numbers of subscribers, testing of the summary 
interference level can reveal system defects which do not appear vhen 
tests are made for individual interference alone. Figures 2; tebles 2; 
references 9: 7 Russian, 2 Western. 


USSR UDC 621. 97.13(088. 8) 
INFORMATION DISPLAY AT THE EARTH TION OF THE “EKRAN” SYSTEM 


Moscow ELEKTROSVYAZ' in Russian No 5, May 79 pp 26-27 manuscript 
received 26 Mar 78 


GUGLIN, I. N. and MAYZUL'S, R. A. 


[Abstract] Specialized information display systems for the earth trans- 
mitter station of the "Ekran” satellite TV system are described. The 
systems use dedicated color TV monitors to display the status of the 

system in graphic form, plus digital controllers linking the display system 
with the system which senses the status of the ground station and its 
individual systems and elements. Photographs of TV screens illustrate 

the types of display which can be presented, and a photograph of the 
exterior of the electronic control equipment is shown. Figures 4; 
references: § Russian, 


A BAY WITH AUTOMATIC INFORMATION DISPENSERS 
Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 p 61 


[Abstract] A bay has been built at the Central Design Office (USSR 
Ministry of Communications) which contains 10 automatic dispensers, 5 in 
a column, of prerecorded information programs for the benefit of sub- 
scribers of urban telephone systems. Subscribers can pick up 5 different 
programs with automatic standby or 10 different programs without standby. 
The dispenser units were built with an extensive use of digital and analog 
microcircuits, which contributes to a high reliability of the equipment. 
Automatic checking of the transmitted signal level and automatic transfer 
to stan ‘by in the case of signal fading or other faults are available. 
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Provisions have also been made for monitoring the programs over a loud- 
speaker. The bay operates from a 220 V — 530 Hz line, drawing only 1000 «A, 
at temperatures from +10 to +35°C and a relative humidity of 80 perce... 
[ts dimensions are 2200x600x242 mm and it weighs 190 kg. A photograph of 
the unit is shown, 


USSR 


ADAPTIVE CONTROL OF A COMMUNICATION NETWORK UNDER CONDITIONS OF INDETER- 
MINACY 


Moscow ELEKT’. /YAZ' in Russian No 6, Jun 79 pp 46-51 manuscript received 
> May TT 


UMRIKHIN, YU. D. 


[Abstract] Adaptive control of a communication network with a functional 
image limited to one operator is considered where an indeterminacy exists 
with respect to parameters of the input load. The problem is treated as 
one of loss minimization in servicing an input load with a stationary 
Poisson distribution and a’ priori unknown parameters. Iterative algorithms 
are constructed for control of message fluxes or control of channels, 
various control paths being selected depending on the best estimators. 

When fast adaptation is required, then hybrid control optimized with the 
aid of a simulation model becomes very effective. Figures 3; references 

9: 8 Russian, 1 German (7). 


USSR 
A PANEL FOR DISTRIBUTION AND SUPERVISION OF BROADCASTING PROGRAMS 
Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 p 3 


[Abstract] A panel has been built at the Central Design Office, USSR 
Ministry of Communications, for distribution and supervision of three broad- 
casting programs in a radio rediffusion station. It consists of a control 
and supervision set, two amplifier sets, a signal level indicator, an 

audio monitor and various auxiliaries. It sends programs coming from six 
studios through channels Il and III to transmitters li and III, respectively. 
Each channel can be switched individually and the input signal level in 
each can be regulated from 0 to #10 4B in order to ensure a nominal output 
signal level of +17 dB. The panel inputs and outputs are symmetric. It 








is energized from a 220 V - 30 Hz line, drawing not more than 70 VA, its 
weight is 35 kg and its dimensions are 240x680x508 mm >. It can operate at 
ambient temperatures from +10 to +35°C, with a relative humidity of & 
percent at 25°C. A photograph is shown of the exterior of the device. 
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Components and Circuit Elements, Inclicing 
Waveguides and Cavity Resonators 


USSR UDC 537.7%(083) 


USE OF MAGNETICALLY HARD MATERIALS BASED ON RARE-EARTH ELEMENTS Li 
MAGNETOELECTRIC DEVICES WITH MOVASLE MAGIETS 


Leningrad IZV. VUZ: PRIBOROSTROYBIIYE in Russian Vol 22, No 3, Mar 79 
pp 3-7 manuscript received 8 Aug 76 


BISHARD, YE. G., YEGOROV, A. A., PREOBRAZHEJISKIY, A. A. and 
TETEREVKOV, V. A., Leningrad Institute of Electrical Engineering imeni 
V. I. Ul*yanov (Lenin) [The paper was recommended by the Department 
(Kafedra) of Information and Measurement Technology. ] 


[Abstract] Permanent magnets for measuring instruments with movable magnets 
are now made of Vicalloy materials, which have poor magnetic properties 

but adequate mechanical strength. Their operating point after stabiliza- 
tion is lew and their shape, a disk for maximum efficiency, is character- 
ized by a high inertia resulting in @ poor dynamic performance. Here 
another group of materiels is proposed, namely alloys of rare-earth ele- 
ments with cobalt, which have much better magnetic properties and are 

also mechanically strong. Permanent magnets made of these materials can 

be designed in the shape of cylinders and thus with low inertia. A 

cylinder of grade KS37A material (H, = 550 kA/m, B. = 0.6 T, (BH).., = 


65 kJ/m>) was tested as a replacement for a Vicalloy disk in two instru- 
ments, one with a needle indicator and one with a light-spot indicator. 
Their scales did not have to be changed after this substitution, only the 
full-deflection current had to be limited by means of a variable resistor. 
The damping time was much shorter and could be regulated over a wide range. 
Figures 4; tables 1; references: 2 Russian. 


USSR UDC 669.016.58:621. 318.12 
1RON-CHROMIUM-COBALT ALLOYS FOX PERMANENT MAGNETS 


Novocherkassk IZV. VUZ: ELEKTROMEKHANIKA in Russian No 4, Apr 79 pp 362- 
%4 manuscript received 12 Jan 79 


MIKHEYEV, NIKOLAY IVANOVICH, candidate in technical sciences, Dotsent, 
N1I PM (Scientific-Research Institute of Permanent Magnets) 


[Abstract] TIronechromiumcobalt alloys can be wrought and rolled at 
high temperatures and, after quenching, they become plastic at normal 
temperatures so as to be easily punched or cut with various forming tools. 
Used for permanent magnets since 1972, these alloys can be classificd into 
high-cobalt (2325 percent Co) and low-cobalt (4-10 percent Co) ones, both 
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featuring a high coercive force (40.6-62.45 KA/m and (41.6-445 KA/x respec- 
tively). In the rirst group this is attained by ea special isothermal 
thermomagnetic treatment, at 630-640°C in e magnetic field after homogeni- 
zation at and subsequent water quenching from 1300°C. In the second 
group this is attained by the seme heat treatment or by more economical 
ones: with es much lower homogenization temperature and perhaps e slightly 
higher holding tempereture, cr by cooling to the isothermal thermomagnetic 
treatment temperature without quenching, or by continuous cooling over the 
700-540°C range insteed of isothermal thermomagnetic treatment or instead 
of stepwise temper. The remanence 5. is 1.1551. T for the first group 
and 1, 30-1.35 T for the second group. The maximum nergy product (BH)... 


is 16.4-21.2 kJ/m> for the first group and 20.0-22.0 kJ/m° for the second 
group. The 59.2 percent Fe + 23 percent Cr ¢ 15 percent Co alloy (with 

l percent Al, 1 percent M, 0.8 V) was studied and evaluated by this 
author. All these alloys are found to be very competitive with Alnico 
alloys. Tables 2; references 11: 4 Russian, 7 Western. 


USSR UDC §36:661. 327.12 
CALCULATION OF THE SCATTER.NG FIELD OF THIN-FILM MAGNETIC HEADS 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 3, Mar 79 pp 56-60, manuscript 
received after completion, 9 Jun 76 


KARPENKOV, S. KH. 


[Abstract] Interest in thin-film heads has risen since industrial manu- 
facture began of such heads capable of achieving longitudinal densities 
of over 30 bits per millimeter and transverse densities of about 40 
tracks per millimeter. This article calculates the field of dissipation 
of such thin-film magnetic heads, using the simplifying assumption ‘chat 
the magnetic potential can be represented as an integral sine wave. An 
analytic expression is produced, under this assumption, for the write 
field of vertical thinefilm magnetic heads. This expression can be used 
to consider one of the primary fectors related to the limitation of th: 
pole tips of thin-film heads, resulting in the appearance of negative 
components in the horizontal component of the field of dissipation. 
Figures 3; references 7: 1 Russian, 6 Western, 
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USSR UDC 621. 3.049.75.001.3 


ADDITIVE METHOD GF PRODUCING PRINTED-CIRCUIT BOARDS 


Moscow ELEXTROTEKHNIKA in Russian No 4, Apr 79 pp 35-37 manuscript 
received 27 Oct 76 


KALIKHMAN, V. L., candidate in physico-mathematical sciences, KHAS'KIN, 0.5S., 
engineer 


[Abstract] Additive me*cis of building up copper where it is needed by 
nonelectrolytic (chezicai’ reduction of metal ions in multicomponent 
copperizing solutions have several advantages over subtractive methods of 
etching copper away where it is not needed. No needed copper is lost 

in the process, adhesion between copper and dielectric (epoxide or 
phenolic resin, Textolite) is not weakened by undercut etching, contacts 
between conductors in metallized holes are all of the same kind with a 
uniform copper thickness and, furthermore, the process can be fully 
automated, The additive process includes preparation of the dielectric 
surface and of the adhesive coating, printing with a catalytic substance, 
and electroless copper deposition. Separate preliminary sensitization for 
printing has been recently replaced by combined treatment in a mixed solu- 
tion and almost any pure metal, thus also copper, can be used for activa- 
tion. The additive technology yields a product of better quality and 
higher reliability at a lower unit cost, especially 2-layer and multilayer 
boards, but it is not yet quite ready to replace the subtractive technology. 
The latter has been highly developed, while nonelectrolytic copper 
deposition has not yet been perfected. Another problem is that of high 
investment costs associated with a changeover. However, a transition is 
expected to occur. References 6: 1 German; 7 Western. 


USSR UDC 621.311.6:621. 383.5 
ELECTRONIC VOLTAGE CONTROL FOR THE B5-24A HIGH-VOLTAGE SOURCE 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 2, Mar/Apr 79 p 215 
manuscript received & Nov 77 


KLIMCHUK, YE. F., CHEREPIN, V. T. and YAKUBTSOV, O. A., Institute of 
Metal Physics, Academy of Sciences UkroSR, Kiev 


[Abstract] A circuit is described for electronic control of the positive 
voltege of the B5=24A high-voltage source in a range of 50-2100 V. The 
controlling voltage is fed to the input of an opamp, and the output signal 
goes to the feedback circuit of the B5-24A stabilizer through a non- 
inverting stage wsing another opamp. Potentiometers are used to regulate 
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mplitude and symmetry of the sawtooth voltage, the AC and DC compo- 
t f the high voltage and the minimum value of the high voltege. The 
++ ~ a eee + hate 4 or +" I } } 
rol rcult is accommodated in the housing of the B5-24A, i the 
tentiometer controls for the AC and DC components of the high voltage 
inted on the front panel of the source. Figure l. 
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UDC 621. 314.5:621. 317.77 
SHIFTER WITH Ali EXPONENTIAL SWEEP SIGNAL 
jovocherkassk IZV. VUZ: ELEKTROMEKHANIKA in Russian No 3, Mer 79 pp 255- 
* | * * ° 
63 manuscrip: received 14 Oct 75; after completion, 17 Jan 78 
MSON, TEOLON IOKHANOVICH, candidate in technical sciences, scientific 
worker, Scientific-Research Institute of Tallin Eiectrical Engineering 
Plant imeni M. [. Kalinin 
[Abstract] A phase shifter ‘onsidered which consists of a passive RC 
filter, a synchronizing threshold device, a time-base relaxator and an 
itput signal generator. The phase error of this output signal generator 
+ 72 4 ." : se . ie 
assumed to be negligible and the noncorrelational phase errors of all 
the other components are calculated, with the relaxator using an exponen- 
tial sweep signal. These calculations ss well as laboratory test data 
indicate the suitability of such a phase shifter for conventional pulse- 
phas« yntrol systems with an analog input and with a stabilized voltage 
ipply. Figures 5; references: 4 Russian. 
S IDC { LAs te 
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h LNSKRAYTA, A. A., TSYMBAL, V. l. and HELAMOV, Je N. 
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second circuital law, taki 

f the Landau-Lifshits equation describing the reiation between magneti- 
zation and magnetic field intensity inside the core. As a result, two 
form factors are established and their values calculated for various 
shapes of the core (oblate and prolate ellipsoids, cylinder, disk, and 
). These factors determine the relation between voltages nd 
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currents. Figures 1; tables 2; references 8: 6 Russian, 2 Western. 
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RANSFORMATION AND VARIATION IN WAVE CHANNEL WIDTH 
r'kiy IZV.VUZ: RADIOFIZICA in Russian Vol 22, No 4, 1979, pp 414-424 
manuscript received 19 Apr 78 


“INBER . De YE. . KOM MISSAROVA, Ne Ni. . KRAVTSOV, YU. A. . Mos SOW State 
Pedagogics Institute imeni V¥. 1. Lenin. 


[Abstract] The interaction of normal waves in a heterogene section of 
wave channel is described by the method of geometric optics. » When this 
method is used, the coefficients of intermode transformation are calcu- 
lated by expansion of a geometric-optics field at the output of an irregu- 
ar section and the natural waves of a regular refraction waveguide. An 
juation is derived for estimation of the number of waves excited follow- 
ing a heterogeneous sector. Estimates are presented for an ionispheric 
waveguide channel and an underwater sound channel. ‘The adiabatic approxi- 
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ation is presented in an appendix. Figures 5; references 24: 2] Russian, 
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and Ss (permissible nonuniformity of amplitude-frequency characteristics). 
The order in which calculations are made is outlined. Figures 3; refer 
references 8: 6 Russian, 2 Western. 


USSR UDC 621. 372.57 
GYRATOR FILTERS BASED ON MICROCIRCUITS 


Moscow PRIBORY I TEKHNIKA EXSPERIMENTA in Russian No 2, Mar/Apr 79 
pp 163-165 manuscript received 11 Oct 77 


ABRAMOV, I. V. and OSTAPENKO, G. S., Voronezh Polytechnical Institute 


[Abstract] Two selective gyrator bandpass filters are described. One is 
based on two K284UD2 opamps and has a Q of 100 and a resonant frequency of 
2710 Hz that can be tuned over a range with a factor of two. The dynamic 
range of the output signals can be considerably increased by substituting 
K248UD1 opamps. The other gyrator filter has one K284UD2 opamp. Two 
amplifiers of the microcircuit are used--high-frequency and low-frequency. 
Since these have low gain and output impedance, the Q of the filter is 
reduced as compared with the two opamp circuit. The Q@ of this filter is 
40, and the resonant frequency is 2500 Hz. Experimental graphs are given 
showing the Q and resonant frequencies of the proposed filters as func- 
tions of the supply voltage. These gyratron filters are smaller and 

have lower power consumption than conventional circuits. The use of high 
4 capacitors makes them applicable to infralow frequencies as well. 
Figures 3; references: 4 Russian. 


USSR UDC 621. 372. 62621. 372. 544.2 


Ai EIGHT-TERMINAL FREQUENCY-SEPARATING RING NETWORK FOR RF AND MICROWAVE 
CHANNELS 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 2, Mar/Apr 79 
pp 165-167 manuscript received 20 Dec 77 


ALEKSEYEV, O. V., OBROVETS, V. V. and CHAVKA, G. G., Leningrad Electrical 
Engineering Institute 


[Abstract] A method is developed for synthesizing and tuning frequency- 
separating ring networks with filters of arbitrary complexity. Synthesis 
is done by methods of computer optimization. An eight-terminal frequency 


66 











separating ring network is described with frequency-independent decoupling 
and matching of the inputs. The device is used for separating (combining, 
two adjacent frequency channels with decoupling between them of at leasc 
35 gdB, and also as a base element for designing multichannel frequency- 
separating devices. Figures 4; tables 1; references: 5 Russian. 
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USSR UDC 621.372.543.2 
AN ACTIVE INFRALOW-FREQUENCY BANDPASS FILTER 
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IBORY I TEKHNIKA EKSPERIMENTA in Russian No 2, Mar/Apr T9 
3 manuscript received 19 Dec 77 


ROMANOV, V. A.s BLOKHIN, A. Ves KOLODIN, M. | and REBRIN, YU. Les Ural 
Polytechnical Institute, Sverdlovsk 


[Abstract] Most conventional bandpass filters have certain disadvantages 
in the infralow-frequency range. For instance circuits with multiple- 
loop feedback require elements with high values in the frequency-setting 
circuits, and in addition the natural frequency of the filter is inter- 
related with its storage factor Q, which leads to difficulties in tuning. 
selective amplifiers have been proposed that have much lower values 
required for the frequency-setting circuits, but tuning is even more 
tedious. Modifications of such circuits have made it possible to tune the 
frequency and Q independently, but the requirements for the values of the 
elements have increased, and an amplifier is required that has a high and 
table gain. This article describes a bandpass filter that is free of these 
lisadvantages, has good stability at a Q@ of 5-100, low values of the ele- 
ments in the frequency-setting circuits and independent tuning of Q and fre- 
juency. The device includes an cpamp, a compound emitter-follower, fre- 
quency-setting capacitors and resistors, a Q-tuning resistor and RC correct- 
ing circuits. A schematic diagram is given, and operation is explained. A 
filter based on this circuit has the following parameters: average frequency 
iz, Q of 25, propagation ratios of 1000 or 4O depending on the output 
used, and temperature instability of characteristics of 0.5 percent or less 
in the range from O to #40°C. Figure 1; references: 5 Russian. 








USSR UDC 621.372.434.1 


SYMMETRICAL ELECTRICAL OSCILLATIONS OF A CYLINDRICAL JJ -SHAPED RESONATOR 
WiTH THE CAPACITIVE GAP PARTIALLY FILLED WITH A DIELECTRIC 


Gor'kiy IZV. VUZ: RADIOFIZIKA in Russian Vol 22, No &, 1979 pp 468-496 
manuscript received 24 Apr 76 


SENCHENKO, V. V. and FIALKOVSKIY, A. T. 


[Abstract] This work studies the natural symmetrical electrical oscilla- 
tions of a Jl-shaped resonator in which the capacitive gap is partially 
filled with a dielectric. Two approaches to the solution of the problem 
are compared. “he studies confirm the applicability of the aigorithms 
suggested for calculation of the characteristics of symmetrical oscilla- 
tions in the resonator in question over a broad range of parameters. The 
results of this work were presented at the III Interdepartmental Conference 
"Machine Designing of Microwave Devices and Systems" (Kiev, September 1976) 
and at the seminar "Theory and Engineering Realization of Elements and 
Systems of Functional Microelectronics" (Kiev, April 1977). Figures 6; 
references 13: 11 Russian, 2 Western, 


USSR UDC 621. 372.622 


THE USE OF THERMDOPTICAL EFFECTS IN LIQUID CRYSTALS FOR VISUALIZATION 
OF ELECTROMAGNETIC FIELDS 


Gor'kiy IZV. VUZ: RADIOFIZIKA in Russian Vol 22, No 4, 1979 pp 480-487 
manuscript received 21 Mar 78 


DOLGOV, V. M. and LIKHOLETOVA, L. G., Dnepropetrovsk State University 


[Abstract] A comparative analysis is presented of the results of visuali- 
zation of the field of the primary mode of a rectangular waveguide using 
indicators based on the thermooptical effects which occur in the three 
maim classes of liquid crystals. Photographs are presented of the opticai 
image of the temperature distribution of a microwave field in the aperture 
of a rectangular waveguide using a liquid crystal indicator. Use of 

these indicators for visualization of fields makes the procedure of 
investigation of the fields quite simple, allows long-term recording of 
information during visualization of fields in areas of waveguides with 
limited access, and is particularly effective for the study of fields 

with high gradients. Figures 6; references 13: 6 Russian, 7 Western. 
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USSR UDC 621.373.42 
A WIDE-BAND ORTHOGONAL VOLTAGE SHAPER 


Moscow PRIBORY I TEKHNIKA EXSPERIMENTA in Russian No 2, Mar/Apr 79 
pp 151-152 manuscript received 25 Oct 77 


BYKOVA, L. YE. and KUZNETSKIY, S. S., Institute of Physics, Siberian 
Department, Academy of Sciences USSR, Krasnoyarsk 


[Abstract] In designing spectrum analyzers and in optimum signal process- 
ing an orthogonal voltage shaper may be required that operates in a wide 
frequency range with a low content of higher harmonics. To meet this need, 
an orthogonal voltage shaper based on integrated circuitry has been 
developed with a known content of higher harmonics. The orthogonal vol- 
tages are produced by step-wave approximation of cosine and sine signals 
based on combining square pulses with the same period but different duty 
factors. These pulses are produced by a Johnson counter with 2N output 
voltages shifted by 97/l|, where N is the number of flip-flops in the 
counter. It is shown that when the output waveshape is approximated by 
five steps in a quarter-period the number of higher harmonics does not 
exceed 7.5 percent. The range of working frequencies of an experimental 
unit based on series 155 ICs is from about 1 Hz to 500 kHz with an output 
voltage amplitude of 0.8 V. Orthogonality was checked on a phase meter 
with a rms error of no more than 0.01° and accuracy of at least 0.19, WNo 
detectable deviation from 90° was seen in the given frequency range. 
Figures 2; references: 4 Russian. 


USSR UDC 621,374.32 
A DECODER FOR SEVEN-SEGMENT DISPLAYS UTILIZING A MINIMUM NUMBER OF ELEMENTS 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 2, Mar/Apr 79 
pp 205-206 manuscript received 26 Oct 77 


KAPUSTIN, V. YU. and NIKOLAYCHUK, O. 1., Taganrog Radio Engineering 
Institute 


[Abstract] An example of decoder minimization is given with a description 
of a practical decoder circuit for changing 5—-4-2-1 coded decimal notation 
to seven-e-segment code for LED displays. A Karnaugh map technique is used 
in which complex minimization enabies grouping of the minterms so that 
some of the implicants (complexes) are common to several functions. A 
‘ircuit is described that uses TTL ICs in the MSI class. The proposed 
levice has a power consumption of no more than 100 aW from a ¢5 V sum ly. 
The unit can be used to drive seven-segment LEDs with anode voltage of up 


to 30 Ve Fig ire l. 
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USSR 
PHOTORESISTORS 


Moscow RADIO in Russian No 3, Mar 79 pp 17 and opposite color page of 
figures 


UNSIGNED 


[Abstract] A popularized description of semiconductor photoresistors made 
of cadmium sulfide, cadmium selenide, lead sulfide, lead selenide and 
other light-sensitive materials is presented. Colored illustrations show 
the design of film and tablet type resistors and the relative spectral 
characteristics of the four major types of resistors. Photoresistors are 
widely used in automatic testing and control devices in various branches 
of the national economy and in measurement equi pment. 


USSR 

PECULIARITIES OF TRINISTOR REGULATORS 

Moscow RADIO in Russian No 4, Apr 79 pp 40-41 
CEERNYY, V., Moscow 


[Abstract] The performance is examined of a typical full-wave trinistor 
power regulator, which through control of the firing angle from 0 to 172° 
(maximum) with a variable resistor, can reduce the voltage across a load 
from the full-line 220 V a.c. rectified to as low as 6 V d.c. The peak 
voltage across the load is then still 43 V; however, one reason why this 
regulator is not most suitable for low-voltage devices such as 6.3-% 

¥ vacuumtube heater filaments. Another reason is that the full line 
voltage can appear momentarily across the load at any setting of the 
firing angle, due to contact jitter during disconnection of the regulator, 
which has been confirmed by measurements with an oscilloscope. The 
problem can be effectively reduced but not entirely eliminated by sequen- 
tial switching with a second switch, in addition to the main line switch, 
inserted in the regulator circuit close to the trinistor stage. The 
trinistor switching characteristics, with a fast rise of the anode voltage 
possibly causing spontaneous turn-on, are not the cause of the problem. 
ouch a trinistor regulator ensures reliable operation of a device only 
when used for reducing the voltage across a load whose nominal voltage is 
not lower than the line voltage. Figures 3. 


70 

















—> a > —= ” *sS 
wis ets Ut . ~~ ‘ Z > > -~- Tx = - ~ r 
, - = - 
4 * . 
wi : Decide SL le DD 
FIT OTe mT 2 ~ — ~ - ™ —- —Tr ‘Tt. . . ~ . = en 
~t- - ~ > . : =~ J ° > ~ ° . 
' > pede we i ote =. ' w \/e8 V 2d te eed - 4 -4fis3 View An = - WAY > &» 648 ~ oe @ fe te et te ot it 
od > 2 DTT my TEKH ~* - Tr — i soa an & . — . — — 5st 
, ~€. - c “ay y ) 
~ -—@ -* 24+ ' > ~ WTA ERs -ei4eet a -~* a ee i, 6h 5 + . i tiwe iy thr id ° om 
7 » 7; t ' 
- ¥ “vs ° y*, . “T . 
i+ MIuUSCcripr + .-< ‘© ay \ 
. ~ yar “oF « r sTTT Tr wee 4 — - : TAC 4 ~eta 4 . 
See \wbi ae eel , . -~*9,s + dvtsasaditg . . se wee ae wwe 7S “ % . ss" 5 ~se * a . 
> . ,. - ’ O “mre id mo 4 . | —* ; . »4 _ 4 7 > > ’ . ¥ 
‘ hy: i . ‘ eres a4 \ei4 & 9% A ‘ en ~ = Aatis ~+ 4 > ~~ R44 a , ; - rly we 
r * 
, a a ‘> “2 Hherrew ’ _ ; a > ae ae > " na 7 ’ y ee rio 7 4 j _ 
LAL wi CL t | £2.06 plcmOlMeiot A LHL aBOS CaL2 Lf nee sm WY an electric iieiGd 
¥ ‘ — -* ro. . = , ‘owe ™ ¢ ’ » ~~ . — -* 7. _ ~ . . 9 ~cC . ] 
: : > ot ss ' si’ Vw iH s a A. cu ~*- - Lea ee ww & sae vu -ce 4 ‘4 aoe —s Wave Os Ci —_ 
2 ._- . 
‘ ~~; ; 4 . . c ’ aeterin 4 ano?) in+ *_~e nd 
- itor: \ z ATi T) eF.,.icwu wi > . - 48 BS ~~ c - wae © . iel + . 4 4 Ze Lec lew Vs P) fais 
oa oe l* leattaer >? nF Y\ & ss nS ’ "> “mn od | - 
. >. se tne i& > a» +e “ss * { > : ea el ~~ + ney loa = & ** 4CaU5 to & 
. ‘ . . 
>, »wrr or * * ; ~~? ~ rr ww 4 - ; , .* aa > ° al . ~ ma 
f°.2er =-Cch —~* si L i * | . > Wiis ‘ nes ‘ ee ‘ => s r best as uri he 
>? » . > : > - “~* >» , ° 4 . > os , “ a . >- ~~ 7 Uy ”* "* a 
C4 ‘ 20a i Cle se asada ’ ‘ ‘ at : ce o +) O19 Sa ia L nvervi + 
— aw ‘ wr » o< ’ 7 ¥ *) : . - + : ’ .4 
" ey) . ios = as s wave ; “ : ! . a “ A, kh GUd + LY “a4 = 
> - — ‘ I ‘ ‘ . . > ‘ ~* i 
: mrr , ¥ ‘ y ar = . . " - ~* + 4 . 
=.) : *-* Ul L.OW=T a at ‘ ‘ nea > ‘ rate ss : ~ Tons’ et > ve FOr 
f. ry, . ‘< . = ‘ *) ' 14 sea A, 2... [_- ‘ in wv « ae on * ats h a *-» 7 
-- ~-s ‘ ‘ i : “ws tA Oe Vial “Mi Blu Ws . se as 2 aA os saw  \ lave ‘ ver ana 
. : " 
an be used for observing the envelope of microwave pulse signals. indic 
> e) . —— . or 0 - eT ’ i he wai nveic Pp * doe i Ow »¥ | ieee Sie6@n “»% sn B= 
+ 4 ~s ane : T 2 tad ‘ - cal . he 4 > ae 4 ae ~ = * *» . - ~~ 4 ay —* 2 a | ld c 
4 si Mie . ‘ id iit As “ure! ent Ol sit in emis 3 a s | . i? mi we wave . ie , as 
no ~* meee wir » 4 = 4 ver Lt at). hk : °o - «4 _ 9 [ae 4 9 12 c 
wid i. 4 ‘ bis € es Ae Line sta Ae mis VR GY * »* Wwe . if wea ’ ll -— = zt +4 - we AOL Li net 
+ : -f + d : s4 gn 4 . T 7m - . >} , os 4 = 
¥ ae * .. , , lad , ", : , : an “ 
sé 4 Cli Lint UC? ali a€ Lime Vel { iti — * * mn A WOVCER us oad + Cheeee hed ith -Foss 
. ] ] 7 : 7 7 * 
. ¥ > > r4 7 - ‘ oa 4 “nF . A ‘wns * ¥ aaa 
ee. ; = i M iva ¥ Wa | Siiico} 2480400 vi ia < my/ aw 
- b 
a. + omer . ~ [+ i apt Oe . ) "* : + +> 
ic wet : ime 4 » > oe i+ . ae 1° e . and “ic 
, - 
~~ . ) \ ’ + . = 
asuradie U Kw whe! ie ay tip DOw i les: 
*s 4 . ° ‘ , 7. | —_. 
an ‘ | “. fs if : cict . " a " - vw rn. 
' > * 
; [ 
. ‘ »-* 4) .* Oo. 3 
‘ a ha - ~*~ ~ . : . ’-—.s eee 
iva & iol LAG isis Vi A wr PA , ’ : _-—J i “ , s ; " s ‘ . JUTAGE 
‘ " ‘ '? 
4 | y > " ’ ¥ - Y)rT 2 
“ ‘ £ ; bob ee 248 2 Oe healed ‘ . . Q > a = 
; | ’ ; vt | i , , 
, 7 ane | y } " ‘ Ts ‘ ‘ +, 
. . . : Ad . . » sha | ‘ W . sa » se . \« 
‘ ‘ . ‘ ‘ 
a \ 
ss 
' *\ 
> ‘ 7 y : : J - r rad ie . . 
4 } a , ; + . : >) i- : : 
>) +} ’ . P , a ’ ga > ' 
sa ° ; : ~ - : \> _ 
. ** , ~ * ’ ry ° 14 5 . , 
, (an sa BALA . 
‘ » } ‘* ¥ " _ ’ mer a re 
af ; 4's & La o ‘ ; id -" ~ ra 
>, , ’ > - ° _ ’ ~ ve e 4 ° 
a’ ; . | : : ”" & - i _ : 
; . ‘ ’ ; , , : 
‘ . : ‘ ; i : ; 
‘ ‘ we ¢ ‘ : ; : " : 
l He. y differene 
: . : : : : : » 
‘ Ld . Ty : : Fy AT a’ sf v c na 











meets these requirements with digital measurement of the period of a quasi- 
sinusoidal signal when the sampling frequency is much greater than the 
measured frequency shift. The resuit is registered as a DC voltage with 
sign and magnitude corresponding to the measured values. The device con- 
tains a heterodyning module that converts the known signal frequency to 
another frequency that has a value in Hz that is an integral power of 10, 
and a Ch3-34A electron-counting frequency meter operating in the period- 
measuring mode. A block diagram of the instrument is explained. The 
device was checked by registration of the influence that the solar eclipse 
of 19 April 1976 had on the Doppler shift of the signal frequency in an 
ionospheric communication line. Figures 2; references: 5 Russian. 


USSR UDC 681. 327.6 
FERROMAGIETIC THINeFILM ANGLE TRANSDUCERS WITH THE PLANAR HALL EFFECT 


Leningrad 1ZV. VUZ: PRIBOROSTROYENIYE in Russian Vol 22, lo 3, Mar 79 
pp 7-11 manuscript received 17 May 78 


KOTENKO, G. I., Leningrad Institute of Aircraft Instrument Design [The 
paper was recommended by the Department (Kafedra) of Aircraft Instrumert 
Technology. ] 


[Abstract] The feasibility is considered of using ferromagnetic thin film 
with the planar Hall effect for angle transducers. The analysis of such 

a device is based on the theory of the galvanomagnetic effect, with both 
the vector of the external magnetic field and the magnetization vector 
lying in the plane of the ferromagnetic film efter rotation. Relations are 
jerived for the output signal and for the transducer sensitivity, the 
latter found to decrease with an increasing deflection of the film from 

the plane perpendicular to the vector of the excernal field. These rela- 
tions also indicate that the transducer performance characteristics can 

be controlled not only by the external magnetic field but also by the 
magnetic anisotropy field of the film. Figures 4; references 3: 1 Russian, 
? Western. 























~~? . - - 
~~ . --*« ‘ . 
7 o ~ _ - . 7 
So — - 4 ‘ a“ ” “4 
eae Tien 2 485 wi MLAs ; ws » + ae * Faas & de " eg ee ee . . 4 i -* 
. . , of ~Tee . 
" ca] = . oe ~ w J? . . _ 
. 2 : : . * eee oi ll eee £64144 0 oe ‘ae -» Se i6 .* . .%. w\> 7 
: 
’ < : r\? ale 7. * . > 4 
> feel | a > ‘ . ’ - — 
‘ ‘ - 
“ ’ a , » ¢ > ° y " _* , oo, © 
’ *Pia ‘* rie i\e . 7 a (ee @. Aas . mo, ~-s ‘ " - h« ~ ~~ 
~ r | 
‘ > - > -~* — > ~~ ’ . . 7 : > , 7 
[ : ‘a J Ati ve | > ee bh -” 24 4 ‘ mec Pt LLAl ~ J > » 22 rae. - 
. 4 > - ~¢ ” - 7 «4 - : m -~ . . ¥ ’ ee . ‘os 
‘ : Af . aa) - > 4 t Ss i rs + * oe _ : + ere Ae A a bs 
. ’ » =? 4 rvrn a * = s ° ‘ . y ¢ Piey » : 
Aad iw / ae & bo8 |. _ ‘t« : . -- _ : > sé _ " ‘ + . - . ai « 
, > mr ¢ a a e ys ; ° ‘ “¥ . ¥ > ; ’ . : e 
Ma © i : : ro : : . ~ - ee  * _ ‘ as > : “ s ’ _ 
> 
; . a a > - . , , J me , a , » 
ss [ Rs GY ieee . hed »* ‘ - woh Af i 4 — a ¥t . SS . 
i 
7 " > . ’ > + ” * " >> " ; + ’ , . 
. ' Mithe -—” 424i 8) | ; _ i ‘ib r 4 : si ‘ , : 
; ; ‘ 
> > ’ * . - ¥ : * So © » . 
‘ ‘ . si . - : _- ‘ i si Ca : .* : : : 
~* . , _-_s ‘ — + — = y *) 
# a eer | : * ‘ > + a ifi ‘ ri. wt % . Mad . > wha f 
: +s ’ a rm ¢% « ’ . ra , : . , * ad = * . - , & 4 ry ¥ >> . a 
; ; wh. i ie i af “ ia ; ; s ; ‘ : . ia ed - Seal . ; wr r 
’ i _* ‘ ‘ ‘ + area . ‘ » “* oor 7 ° r re > inn 
ak ’ bid “*% Rod ws sat A; -. 2. &s J 4 PY aid ei G i ~ wi ce 4 a/ 8 ha 
. ; 
‘ = : , ee . ~~" . - ~ , y . : oo  & ‘* > ; *> 
, “ 4 wat i ie : ‘ hia sia* is i Ge!) : ': we bia A a* sat 
: 
_# ~> - -yv > ‘> _ . ’ _ >, « ¥ . : 
; ; . 7 ‘ a ys 4” : a 
7a ’ s ; ii Gobles 4 LnvV ~~ a ‘ 4 Ow & ‘| i i 4 a a sare st \ swum 
a ar? > ak : , . >; tvre : v y - ’ , > * , 
; i* ‘ | ia’ + wii\s : x} Mi th doe ‘ ‘ ay i A ; Lilet We +4) 7. se). * f\aa 
. 
re ., ¢ . wes . - * > T, a - : r aw + ‘ > >> 
# ws. _ i ‘ ‘ bi CA f " ¢ Pe) 252) Be Ai, Ol ees . r .* -\ J ~ at s i\e wa sa 
° os 
~» * » % ’ ’ ’ erie + . » 4 ~ Z > | - . 
i. bd ~. 1 ; i i ' b bip/ is ¢ 4644944 et c were = La a 4 s I . a 00 | ha 
“~* - + y . >» oo Ur « ‘’ > 4 > - oo ‘ : ; a. ¥ 
ahi ° . Ak | ry » « L¥ hOwTnt) at i¢ : . ba aed See » ve Tia ; 
‘ ) 7 ‘ +> — ’ — ‘ ‘ , ' o 4 4 eo wo) ~* 
‘ : as Aa Wi : ha ss a An ~~ a 4 | é . Ai mee 2 TE 
‘ rat ' + ’ . , , ‘ } percent ? *f 4 a? y 
: : al ” P Pe) tf s oz : ‘ ; : iwe ; wi a4 4 A44 @&ava a4 
— 
, * , . ; > ~ * » + rrr, ¢ » -_ v «> ¥ : "? > 
he ie ‘ Way ii we 454 s s 444 b bee ia ss i ‘ ‘ . . ha Ci ;awa fr 
‘ ° ' , . ; ¥ 4 ] >) y , +. ‘ " : ™ _ > 
‘ i iGOCral AJ h ba © AS A ‘ jt U AABN LA AG wy ‘ re Ate « MaAreQg wi t 
. . . > > ha ’ , “ . : , 
, : , , ~* e.Y ’ 
. . Ris du i a i * ne ‘a4 ww . i eu . hy Pf ; sd . ’ ; a a iis 
“ ’ . 
: L« ~s 
= ‘ is 44 .Viel 
’ 2 J . ’ 7 , ‘ 
r - A “ 
o ad : we i atta 4 o4 .& a : 4 . + 7 } ‘ - 
a) : ’ 
s ‘ s ¥ _ : 
’ 7 3 " 
. 's ” ‘* ‘* ie '* ° . . ‘* ’ ‘ . ‘ . : _ 
‘ . ‘ : 
. . '* , : . ’ 
‘ 
be t] whe . 7 
: ‘ ¥ 
} s ; : ’ ’ 
, : ’ > 
: - 7 = . 
’ , 
. : > : : ' : . ; : iso 
; ¥ . Y ’ 
i. + “ , ‘ ae = 








storage unit and subtrector all the components are based on series 500 
with an average delay time of 2 ns, which shortens the delay time of 
the converter and gives good static and dynamic characteristics. In tests 
n conversion of a color television signal to digiteai code, the proposed 
converter had an input signal level of from 0 to <2 V, a quantization step 
f 1.9 mV, conversion cycle of 70 ns and conversion time of 7 as (equal to 
the duration of the gating pulse on the logic ones level). The authors 

>. Plechisteaya, G. N. Tychine and J. V. tasinskiy for taking 
assembly and alignment of the separate components of the analog- 
converter. Figures 3; references: 7 Russian. 
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such armatures with 2-layer windings have so far been designed and built 
for operation et speeds above 1000 rpg on a low voltage. Recently milti- 
layer printed-circuilt disk windings in the form of alternating metal 
(copper) and polymer layers have been developed for still quieter opere- 
tion at an even more uniform speed. The manufecturing process includes 
printing, etching, bonding of layers under heat and pressure vith inter- 
layers of glass cloth, and galvanic coppercleadding. Conductors only 100 
Am thick and metallization of holes with 50 ~sm thick coating can be 
achieved here, which is not feasible on conventional multilayer printed- 
circult boards. Prototypes of such a 4-layer quiet motor have been built 
and tested, with a torque rating of 0.6 N-m over the nominal speed range 
of 20-100 rpm. The magnets were made of the rare-metal alloy SmC0. with 
4 maximum energy product of 96 T-KA/m, yielding a magnetic inductién of 
0.5 T im the 2.7 mm air gap. The motor operates as a S-pole machine with 
two pairs of SG-1 brushes, drawing » nominal current of 2 A at a voltage 
of 12-16 V. The commutator ripple angle has been reduced sufficiently by 
increasing the number of bars to 261 so as almost completely to eliminate 
the shaft wobble. Tables i; references: 2 Russian. 
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SELECTING THE CHARACTERISTICS OF CERTAIN COMPONENTS OF PULSE-RELAY CURRENT 
REGULATORS 


Novosherkassk IZV. VUZ: ELEKTROMEKHANIKA in Russian No 4, Apr 79 pp 3 
446 manuscript received 6 Jan 77 


ZAYTSEV, ALEKSANDR PETROVICH, candidate in technical sciences, Dotsent, 
Tomsk Institute of Automated Systems of Control and Radio Electronics; 
KOLOKOLOV, YURIY VASIL‘YEVICH, g;aduate student, Tomsk Institute of 
Automated Systems of Control and Radio Electronics; and PODLYAGIN, ViKTOR 
ALEKSEYEVICH, senior scientific worker, Scientific-Research institute 
Affiliated with Tomsk Institute of Automated Systems of Control and Radio 
Electronics 


[Abstract] The maxigum possible switching frequency end the necessary 
ju.tity of regulation in pulse-relay automatic regulator system: for d.c. 
motors depend on the characteristics of the regulator components. The 
accuracy of maintaining the current level as well as the amplitude and the 
frequency of subharmonic current fluctuations, for instance, depend 
largely on the characteristics of the current transducer and the compeara- 
tor. Here the error of a transistor-magnetic current transducer with 
frequency to sawtooth voltage conversion is calculated from its frequency- 
current characteristic and the error of a comparator, an integral d.c. 
amplifier with d@differential input, is determined from its insensitivity 
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At tract | This brief note presents the annotation of a student paper 


aarded a medal "For The Best Student Work” by the USSR Higher Education 
te: : ‘ ’ , + 8 «a ~ - 7 2 » anon . tae Mite . Mo + - . : Ww ws . . 
Ministry in the National Competition of 1977/1976, “Eiectronics’ Division. 


The work studies the fluctuation errors in measurement of the relief of 

the sea floor using specialized side-looking sonar with « singie-pulse 
rection finding. Fluctuations in the angle of the 

nar antennas resulting from lateral rolling of the ship are considered. 


The equations produced can be used to write a computer program fo, calcu- 
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[Abstract] The performance of sound reproduction equipment is rated on 
> 


he basis of a nominal audio power output, now reaching tens of watts, 
While noise from the audio channel and distortion in a class-5 output 
wIpiitier ob¢ me most perceptible at low lievels ; the output signa. 

re a highequality audio power amplifier for discriminating listeners i 

ribed which minimizes nonlinear distortion as weli as noise and intere- 

Lerence er the entire audi ir ,42enecy Preatinz at sutpUut power ievel LOW 
to tw rders below meximum, it is uncomventional in that it contain: 
neither trimming components nor 4 fferential stage at the input and, 
wnen properly aligned, start perating immediately even with the supply 
voltage dropping as low as to half nomins!. Its input stage is followed 
by a irrent irce, @ preoutput stage sad an output tage. There are in 
t altogether 11 transistors, 3 diodes, 160 resistors, / capacitors, l 

idspeaker and ailA fuse. Included are negative feedback from output t 
input through 4 resisvor, volume reguiation through @ variable resi r on 
the input cide, an RU fiiter for suppression of ripple in the voltags 
ipplying the first three staxes, and 3 capacitors reducing the dynamic dis- 
tortion. The amplifier can be assembled stereophonically. Figures 3. 
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incige with the direction of the unperturbed velocity of the electrons, 
ima t imstabiiity is convective in nature; in the osciiiator version, 
jirection of the group velocity of the wave is opposite to that of 
the phase velocity of the wave and the velocity of the electrons, and 
ubsillute instability occurs. These studies demonstr tet it 18 possir'e 
n principle ¢ top completely the electrons of a planar retarded electro- 
magnetic wave with low values of the magnetostatic field, or even when 
ther m magnetostatic field present. Difficuities arise in the crea- 
tion of amplifiers and ciilators based on the anomalous Voppier effect 
AS . vy Unie } : Diii ty t @xci tation of iM Hed sES aue rai nary 
erenzov mh actual Systems; this competition can de avolgec oy tne use oO: 
> . 
retaraging systems which suppres parasitic modes and inject the electron 
beam aiong the axi i the system. ne author them ‘so we Srat@an ana 
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[Abstract] Interference between the propagation paths o 
mitters can be reduced through the use of shielding diff 
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trips arranged verticaily over the center of the hump. A wedge shaped 
ariant of t bDsteacie is also anaiyzed anc analytical expressions aré 
lerived for the attenuation of the diffracted field. The theoretical 
results ar mpared with experimental me 


y °. - “rr , ~ , 
surements of diffractor compensa- 
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t t vavelengt ; 4U CB wing Gi S with wicths of U.S, VU.f 
na i » ana & ienguU f 27m which was equal to the radius of the first 
Fresnel zone. The signel over real path was recorded for 295 hours at 
yar is ‘ime t Gay. ivves are piotted showing signal attenuation as «4 
Ppunc tio ; time wit! nad without the compensator and @ median value of 


LO dB attenuation vas observed, althougi optimal tuning of the compensator 
al 
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yielded a diffraction field attenuation of 15-20 dB. It was found that the 
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nditions for existence of the final distribution are not always present. 
eriodicity may be present, even when the detuning corresponds to an 
ficient value of phase change during the period of regulation. The 
possi viidity is demonstrated of determining asymptotic distributions of the 
phase error. A numerical example is appended. Figures 1; references 11: 
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sealer, a switcher as +ell as the charging and discharging networks for 

the pulse tube and its firing circuitry. The power supply of the unit has 
the following DC outputs: +3, #6, -17 and +300 volts. K2LB172, K2TKi71 

and ?LB172B IC's are used. The time marker intervals are 0.005, 0.01, 0.1, 
lL and 10 seconds; the time marker error is 1 percent; the light pulse 
enersy is 0.1 Joules and the supply voltage is 220 VAC + 10 percent at 50 
Hz. The marker was ured in the N125 oscillograph and can be employed in a 
variety of automatic recording devices. Figures 3; references: 3 Fussian. 


USSR UDC 621.317.7.018 


EFFECT OF NONSTATIONARY NOISE AT THE INPUT OF A SYNCHRONOUS DETECTOR ON 
THE SENSITIVITY OF MODULATION-TYPE MEASUREMENTS TO FLUCTUATIONS 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian Vol 22, No 4, Apr 79 pp 101-104 
manuscript received 2 Jan 78; after revision, 3 Mar 76 


SHAL'TIS, R. I. 


[Abstract] A gated instrument for measurements by the modulation method ir 
considered. The instrument includes a source of measured signals, a 

source of reference signals, a modulator-switch, a receiver, a gating 
device, a synchronous detector, a recording device and a synchronizer. 

The sensitivity of its readings to fluctuations is determined, with the 
presence of nonstationary noise at the detector input taken into account 

by appropriately correcting the sensitivity in the case of stationary 
noise. The calculations reveal that only the constant factor in the expres- 
sion for the sensitivity is affected by nonstationarity of noise. The cor- 
rection is found to depend largely on the form of nonstationarity in 
measurements of a harmonic with a sinusoical reference signal, or on the 
deviation of the phase distribuvion of the quasi-harmonic component from 

a uniform one in measurements with a rectangular reference signal. 

Figures 2; references 7: 3 Russian, 4 Western. 











USSR UDC 621.317.34 


A DEVICE FOR SUPPRESSING PULSE INTERFERENCE IN MEASURING THE PARAMET! ~ OF 
PIEZOELECTRIC TRANSDUCERS 


Moscow PRIBORY I TEKHNIKA EXSPERIMENTA in Russian No 2, Mar/Apr 79 pp 1&- 
191 manuscript received 6 Fer 77, after revision 2 Feb 78 


TARASOV, G. A. and TIMOFEYEV, V. M., All-Union Scientific-Researcn Institute 
of Metrology, Leningrad 


[Abstract] When electrical pulse excitation is used to measure the parame- 
ters of electromechanical transducers, the stimulating and response siguals 
are directly behind one another in the same chennel, and in the resultant 
Signal the excitation pulse is interference while the transducer response 
is the useful. signal. This paper describes a comparatively simple device 
that effectively suppresses the stimulating pulse and passes the transducer 
response pulse without distortions. At the same time, the response 

Signal is amplified for convenient analysis. The device consists of a 
limiting amplifier, two adders and too slave multivibratois. The input 
Signal passes through the limiting amplifier and a differentiating circuit 
to the inputs of the slave mutivibrators. The operating point and gain 
or the ampiiiier are selectei to amplify the useful signal while limiting 
the interference pulse tc = level somewhat higher than the maximum possible 
value of the useful signal. The multivibrators generate normalizing and 
compensating pulses, respectively. They are triggered by a short negative 
pulse formed by differentiating the stimulating pulse front. The output 
pulses of the multivibrators are of equal duration greater than the maximum 
possible duration of interference. One adder normalizes the duration and 
amplitude of the interference pulse, and the other adder combines the 
normalized pulse with the compensation pulse. Both adders amplify the 
useful signal. The device was tested for suppressing pulses with amp] ‘tude 
of 10-100 V and duration of 3-l0g#s used to stimulate piezoelectric trans- 
ducers for measuring impact and vibration accelerations. The amplitude 

of the response signal was 0.05-0.2 V. It was found that complete compen- 
sation is not difficult. Maximum level of the useful signal at the output 
was 15 V. The device can be modified to suppress bipolar rf pulse 
interference. Figures 2; references: 3 Russian. 


uss UDC 621.317.335.3 
MICROWAVE MEASUREMENT OF MATERIALS WITH HIGH DIELECTRIC PERMEABILITY 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 3, Mer 79 p, 67-68 manuscript 
received 16 Jun 78 


BERGER, M. N., SIMIN, N.S. 


[Abstract] The most suitable method for measurement of dielectrics with 
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high permeability is a method using a waveguide measuring line, partially 
filled with the dielectric substance to be measured, Thin plates of the 
measured dielectric sre placed in plane E of a rectangular waveguide, 
symmetrically relative to the narrow walls. This placement allows the 
greatest variation in p.»itioning of the plates and is less demanding in 
terms of surface finish of the plates and stability of the power supply fre- 
quency. This work extends the method of measurement of dielectric perme- 
ability by means of & measuring line to materials with relative perme- 
abilities greater than 25, and calculates the errors of the method. 

Figures 3; references 4: 3 Russian, 1 Western. 


USSR UDC 621.317. 341 
MEASURING LOW STANDING WAVE RATIOS AND LOSSES IN A DIELECTRIC STRIPLINE 
Moscow IZMERITEL'NA‘A TEKHNIKA in Russian No 5, May 79 pp 52-54 
SALAMATIN, V. V., MEL'NIKOV, A. V. and PLOTKIN, A. D. 


[Abstract] A method described by R. W. Beatty (Proceedings of the IEEE, 
1967, V 55, No 6) for the measurement of low SWR's and losses in dielec- 
tric striplines by means of a tunabie reflectometer is analyzed. The 
experimental configuration contains a stripline with a polyethylene wave- 
guide placed in a teflon substrate. The SWR measurement procedure is 
described and analytical expressions are derived for tae reflection factor 
and the error in measuring the losses. A special feature of the proposed 
procedure is the elimination of the influence of the measurement of the 
waveguide to stripline junction reflection factor on the results. The 
residual error due to the nonideal alignment of the circuit is small and 
can be disregarded for a signal to noise ratio of 50-60 dB. When measur- 
ing small SWR's, the dynamic range of the measured signals was more than 
40 dB. Repeated SWR and loss measurements were made on a polyethylene 
waveguide 4.8 x 2.3 m at the high end of the millimeter band. The SWR of 
the component and their losses were determined as the arithmetic mean of 
the series of measurements and the relative mean square deviation of an 
individual measurement was found. This deviation was less than 2.8 per- 
cent for SWR's in a range of 1,.02-1.1 with each measurement repeated 20 
times and less than 2.2 percent when losses were: measured in a range of 
1-3 dB; these figures are in good agreement with the theoretically pre- 
dicted results. Figures 1; references: 2 Russian, 1 Western. 
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USSR UDC 621. 317.346 


A FACILITY FOR MEASURING LOW LEVELS OF A NOISE SIGNAL IN THE PRESENCE OF A 
PERIODIC SEQUENCE OF POWERFUL RADIO PULSES 


Moscow PRIBORY [ TEKHNIKA EKSPERIMENTA in Russian No 2, Mar/Apr 79 
pp 191-193 manuscript received 20 Apr 77 


SOBOLEV, D. P. and SEMENOV, V. YE. 


[Abstract] A facility is described for comparative noise measurement by a 
receiver with a rf amplifier at the input and an oscilloscope display. The 
rf amplifier is a TWI that not only increases the sensitivity of the cir- 
cuit, but also protects the input stage of the measurement receiver from 
the effect of powerful pulse signals. A block diagram is given. The 
installation includes three ferrite diodes that decouple the working and 
reference channels, a three-terminal network for simultaneous passage of 
the reference and measured signals, the TWI with power supply, ea control 
device that is a three-channel oscillator operating into a common load and 
blocking the TW? in the case of powerful pulse signals, a superhet receiver 
and an oscilloscope. Connected to the output of the facility through a 
gating device that furtLcr attenuates the amplitude of radio pulses is a 
Spectrum analyzer that works in the i-f band of the receiver. A reference 
oscillator is used for calibration. The unit can isolate and anaiyze the 
noise signal appearing in the pauses between powerful rf pulse trains in 
the input signal. Seng) ive W is determined chiefly by the noise factor 
of the TWI, and is 107+7-10°0 W/Hz. Figures 2; references 5: 3 Russian, 

2 Western, 


USSR UDC 621.317. 353 


MEASUREMENT OF THE PARASITIC AMPLITUDE MODULATION IN EXCITATION EQUIPMENT 
FOR THE 0.15-30.0 Miz FREQUENCY RANGE 


Moscow ELEKTROSVYAZ' in Russian No 6, Jun 79 pp 30-32 manuscript received 
25 Oct 78 


ROMANOV, K. P. 


[Abstract] In existing excitation equipment for radio transmitters the 
output signal level is of the order of 1 V and parasitic amplitude modula- 
tion ceanot be measured by conventional means, essentially because of 
ambient noise and inteference from the superheterodyne. A specia’ instru- 
ment has, therefore, been developed at the Central Radio Research LaLura- 
tory SUR-l which is a modulometer and operates by the method of double 








detection. The high-frequency first detector is built using germanium 
diodes connected pairwise in parallel into a voltage multiplier circuit. 

The signal rectified here proceeds to a carrier-frequency voitmeter and 
tnrough an RLC low-pass filter to another voltmeter acting as the low- 
frequency second detector. The instrument can measure amplitude modulation 
of 0.15-30.0 Miz carrier signeis by 300-2000 mV signals from low-impedance 
sources. With the addition of a high-frequency voltage civider at its input, 
this instrument can also be used for measuring the amplitude modulation 

of transmitter signals. Figures 3; tables 2; references: 3 Russian. 


USSR UDC 621.317.373 


HETERODYNE METHOD OF SPECTRAL ANALYSIS 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 3, Mar 79 pp 72-76 mauuscript 
received after completion, 25 Sep 76 


SOLOV'EV, V. M., GUY LUAN NGUEN, BORISKO, N. A. 


[Abstract] The principle of measurement of phase shifts between the har- 
monics of a spectrum is presented, with structural diagram for hardware 
utilizing the common heterodyne method of frequency conversion. Experi- 
mental testing shows that, from the standpoint of the phase shift intro- 
duced, multistage dual-circuit amplifiers are superior to single-circuit 
amplifiers, since the frequency characteristic is more nearly rectanguler. 
Converters should have stable phase relationships and good selectivity 
for the IF. The use of low-frequency filters helps to meet both of these 
contradictory requirements. Figures 5; tables 3; references: 9 Russian. 


USSR UDC 621.317.444 


AUTOMATIC NUCLEAR MAGNETIC RESONANCE MEASUREMENT OF MAGNETIC INDUCTION OF 
SUPERCONDUCTIVE SOLENOID FIELDS 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 2, Mar/Apr 79 
pp 202-205 manuscript received 26 Dec 77 


SAPUNOV, YE. P., OKHRIMENKO, A. I., KULIK, I. A. and KUROCHKIN, V. I., 
Donetsk Physicotechnical Institute, Academy of Sciences UkrSSR 


[Abstract] An automatic device for measuring magnetic induction of 1-10 T 
in superconducting solenoids is described. Only part of the turns of a 
hig.uj—@ resonant tank are connected to the system made up of the coaxial 
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line and probe coil. The probe, in a cryostat at 4.2 K, is connected to an 
autodyne oscillator * sed on FETs with automatic control of the rf si al 
level. The frequcn. ange of 10-120 Miiz is broken down into three bands. 
In the 10-30 Miz band the probe coil is the coil of the resonant tank in 
the autodyne system, and in the bands of 29-60 and 59-120 Miz this coil is 
connected to some of the turns of two additional coils. A rigid coaxial 
line 1.2 m long connects the probe coil to the autodyne oscillator. The 
specimen was made from epoxy resin containing aluminum powder with 20 ~ m 
grains. The probe coil was wound on a specimen 6 mm in diameter and 7 m 
long and placed in the center of a superconductive solenoid with field 
nonhomogeneity no worse than 107" in a volume of 1 cc. A curve is given 
showing the NMR spectrum of “/Al in a field of 5 T at 4.2K. The linewidth 
at half maximum is 0.75 ml. by utilizing the symmetry of the curve and a 
high-speed tracking system, the center of resonance, and consequently the 
field parameters were determined within +0.01 ml. Measurement and contin- 
uous monitoring with this precision are possible for magnetic induction 
that varies at a rate of up to 10 m/s. Figures 2; references 4: 3 Russian, 
1 Western. 


USS UDC 621.317.757 
A DUAL-CHANNEL WIDEBAND SPECTRUM ANALYZER 


Mosoow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 6, Nov-Dec 76 pp 64-66 
manuscript received 23 Nov 77 


MARYKIVSKIY, O. YE., LEVCHENKO, D. G. and BAGIMOV, A. Ni., Moscow Electrical 
Engineering Institute for Communications 


[Abstract] A spectrum analyzer based on the analog isolation of narrow 
band signals and the digital measurement of their mean square values and 
cross-correlation factors is described. The analyzer consists of 2 Sk-12 
heterodyne spectrum analyzers with common local oscillators which are used 
as two synchronously tuned narrow band filters, a 90° phase shifter, 2 
VK7-10A/1 digital voltmeters, a polar correlometer and 2 Ch3-30 (or Ch3-34) 
frequency meters. The analyzer can measure the spectral and cross- 
correlation characteristics of processes in a frequency range of 20 Hz-- 
500 KHz with a systematic measurement error of less than 3 percent. The 
dynamic range of input signals is 10 mv -- 10 v3; the zero set stability 
over 8 hr of operation is + 1 percent and the statistical error of the 
frequency meters with a readout time of 1 sec is + 0.5 percent. These 
correlometer specifications were obtained at a temperature of 20 + 5° C. 
The resolution bandwidth of the analyzer is 7 -- 90 Hz. The analyzer was 
used to measure the noise and fluctuation spectra of lasers, and for the 
LG-56 laser, the correlation factor between the radiation and the tur. dis- 
charge current fluctuations at a frequency of 20 Hz was r = 0.68; at 30 Hz, 
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r = 0.77 and at 40 Hz r = 0.73. A block diagram of the analyzer and a 
schematic of the polar correlometer are shown. Figures 2; references: 
3 Russian. 


USSR UDC 621.317. 761 
A PRECISION DIGITAL FREQUENCY METER 


Moscow PRIBORY 1 TEKHNIKA EKSPERIMENTA in Russian No 6, liov-Dec 78 p 201 
manuscript received 12 Jul 77 


PATYUKOV, V. G., SOLDATOV, S. V. and CHMYKH, M. K. 


[Abstract] The instrument is designed for the measurement of the mean 
value of the frequency of a harmonic signal with high sreed and precision. 
Its operation is based on the use of the weighted procrssing of the posal ts 
of averaged measurements. The range of measurable frequencies is 10” -- 
io! Hz; the range of amplitudes is 10-4 -- 10 v; and the averaging times 
are 0.045, 0.45, 4.5 and 45 sec. The relative mean square quantization 
error at 5-106 Hz and an averaging time of 0.45 sec is 10°9, and for an 


averaging time of 4.5 sec, is 519724, The mean square value of the noise 


component of the overall measurement error is reduced by a factor of (n/6)* 


where n_ is the ratio of the averaging time to the correlation time of the 
frequency fluctuations. The result is registered on an ll digit display. 
The instrument is designed around K133, K137 and K138 series ICs, it is 
powered from the mains at 220 volts AC, 50 Hz and has overall dimensions 
of 430 mm x 380 mm x 120 mm and weighs 10 kg. [For information apply to 

the address: 660074, Krasnoyarsk-74, Studgorodok ; Politekhnicheskiy 


Institut, Laboratory of Phase-Measuring Devices. Figures 1. 


USSR UDC 621.317.761 :621. 317.6 


A DEVICE FOR THE MEASUREMENT OF TH¢é RATIO OF THE FREQUENCIES OF TWO PULSE 
TRAINS 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 6, Nov-Dec 78 pp 86-& 
manuscript received 22 Nov 77 


SUKHOTIN, V. S. and MIRONOV, P. Y¥. 


[Abstract] The ratio of two pulse frequencies can be measured using a 
circuit based on charging a storage capacitor with equal amounts of 








electricity at a frequency f, (the frequency being divided) and discharging 
it at a frequency f, (the diVisor). The circuit design uses two identicr— 
input pulse drivers using F1UT22i. integrated circuits and two bipola. 
transistors. In the steady-state mode, when pulses at frequencies f, and 


*> are continvously fed into th. unit, it measures the ratio t/t, inde- 
pendently of the variations in the pulse widths. Ina range of f)/f5 = 5-- 


100, the conversion nonlinearity is no more than 0.1 percent, while the 
relative error when 4} varies within a range of 750--5°107 Hz does not 


exceed + 2 percent. emperature trials indicated that when f, is constant 


ani the ambient temperature varied within a range of 10--50° C, the rele- 
tive error, including the errors of the meters employed, was no more than 
+1 percent. Figures 2; references: 1 Russian. 


USSR UDC 621.317.773 
THE NO43 ULTRAVIOLET WRITING LIGHT BEAM OSCILJA ‘GRAPH 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russiar: No 1, Jan 79 pp 27-29 
DARMANCHEV, I. D., REYZEL'MAN, L. E. and STRIMBLING, S. 1., engineers 


[Abstract] The NO&3 series of multichannel light-beam oscillographs using 
ultraviolet writing have been developed at the Kishinev "Vibropribor" 
Production Association; they are intended for the timewise recording of 
the variations in electrical signals on fiim tape from a variety of trans- 
ducers, as well as for the immediate mathematical processing of these 
Signals during the course of the studies. The oscillograph contains the 
following assemblies in one unit: oscilivgraphic galvanometers with 
resonant frequencies of from 150 to 15,000 Hz, working bandwidths of from 
O to 15,000 Hz, DC sensitivities of 1.5 to 4,800 mm/mAenm, internal imped- 
ances of 2] to 210 ohms and maximum current levels of from 0.1 to WO mA; 
galvanometric transducers and computing galvanometers for verforming multi- 
plication, squaring, division and algebraic summing operations. The 
oscillograph comes in three variants which sun respectively record 6, 12, 
and 24 processes at the same time. The UF-67 recording film is <0O mm wide; 
the maximum write speed is 1,500 m/sec and the range of film transport 
speeds is 1-5,000 mm/sec. The time marker intervals range from 0.01 to 10 
sec. The maximum film length contained in the unit is 50 m. The maximum 
test voltage of the vnower circuits is 1,500 v and 2,000 v for the measure- 
ment cirvits. The nominal power supply voltage is 220 VAC at 50 Hz with 

a currerit consumption of 3 amps. The overall dimensions of the unit are 
480 mm « 286 mm x 476 mm and it weighs 45 kg. The data on the various 
assemblies are presented in tabular form, and the schematics of the master 
time marker oscillator and driver circuitry are complemented by descrip- 
tions of circuit operation. Figures 3; tables 2; references: 1 Russian. 
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USSR UDC 621. 372.5% 


THE F7058 SPECTRUM ANALYZER WITH A TUNABLE PASSBAND 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 6, Nov-Dec 78 p 196 
manuscript received 6 Jun 77 


ZHULEV, V. K., NESTEROV, V. V., TIKHANOV, G. A. and YAKIMENKO, V. I. 


[Abstract] The F7058 spectrum analyzer consists of three units: wideband 
analysi., marrow band analysis and a conversion and metering unit. The 
widebs . analysis unit provides for signel filtering over more than 46 per- 
cent « the center frequency, where the passband is set by switching in one 
of 19 low-pass and one of 19 high-pass filters. Filtering in the narrow 
pass-band unit provides for 3, 6, 12 or 24 percent coverage. The conversion 
and metering block measures the integral mean square value of the input 
voltage, integrates or averages it and generates a signal code. Other 
specifications of the entire unit are: a frequency range of 2-10,000 Hz; a 
voltage measurement error of +2 dB; a frequency measurement error of 
+(1.5-2.5) percent; an integration time of 10~ 2-104 sec; measurement 
ranges of 0.1, 0.3, 1, 3, and 10 volts; an input impedance of 500 Kohms. 
The supply voltage is 220 volts + 10 percent - 20 percent at 3 Hz +5 per- 
cent; the power consumption is 120 VA, and the overall dimensions are 

480 mm x 480 mm x 660 mm and the unit weighs 40 kg. [For information apply 
to the address: 197046, Leningrad, Petrogradskaya Nab. 16, All-Union 
Scientific-Research Institute of Electrical Measuring Devices.] Figures 1. 


USSR UDC 621.374. 32 
HIGH-SPEED MICROELECTRONIC DECADE SCALERS 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 2, Mar/Apr 79 
~p 118-124 manuscript received 24 Nov 77 


LACHINOV, V. M., Joint Institute of Nuclear Research, Dubna 


[Abstract] The paper describes decade scalers developed in the Division of 
New Acceleration Methods at the Joint Institute of Nuclear Research, and 
used in frequency meters for MID magnetometers. A common feature of the 
devices is the we of emitter-coupled current switches. These vere 
initially hybrid circuits, and later integrated circuits have come into 
use. These switches have characteristics that sre very convenient for 
making high-speed switching devices. In recent years several high-speed 
series of ECL ICs have been developed and put into industrial production, 
e.g., the K137, Ki38, K100 and K500. Detailed descriptions are given of 
high-speed decade scalers with biquinary and binary-coded decimal structure 
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that use tunnel diodes as well as hybrid and integrated microcircuits 
based on emitter-coupled curren’ switches. Decade circuits with a binary 
cell based on tunnel diodes and a quinary scaling ring based on curre... 
switches have a speed of 200-240 Miz. Decades based on microcircuits in 
series K138, K100 and K500 with special additional logic coupling operate 
at frequencies of 170-200 Miiz, limited by the speed of the initial binary 
flip-flops. The author thanks L. V. Vasil'yev and V. K. Makoveyev for 
assistance in checking and adjusting the circuits, and V. 3. Yewdcokimov 
and WN. NW. Kornilov for high quality in the assembly of the decede scalers. 
Figures 6; references: 10 Russian. 


USSR UDC 621. 374.088 


A DIGITAL DEVICE THAT ELIMINATES FALSE TRANSITIONS OF A SIGNAL THROUGH 
ZERO 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 2, Mar/Apr 79 pp 112- 
116 manuscript received 12 Dec 77, after revision 1 Sep 78 


GLINCHENKO, A. S. and CHMYKH, M. K., Krasnoyarsk Polytechnical Institute 


[Abstract] In developing wide-band instruments that use information on 
signal passage through zero (digital phase meters, frequency meters and 
the like), “false zeros” may appear in the low-frequency region in ampli- 
fying and clipping a mixture of a signal and wide-band noise. The problem 
is aggravated by a reduction in the signal-to-noise ratio and in the ratio 
of the signal frequency to the noise band. A digital device is described 
that eliminates false zeros without narrowing the passband of the signal 
channel. The working principle of the device is based on the statistical- 
properties of the wide-band noise that modulates the useful signal, and 
specifically on the fact that the overswings are much shorter in duration 
than the cycle of the useful signal, and for low enough signal-to-noise 
ratios will not produce false zeros for a considerable part of the extrema 
of the signal. The proposed device contains a counter, a code comparison 
circuit, a flip-flop, a memory register and a count pulse generator. The 
output signal from a limiting amplifier with false zeros goes to the 
potential reset of the counter, while the pulse generator sends short 
pulses with high recurrence rate to the counting input. When the first 
positive overswing reaches the counter, it records a certain number of 
count pulses proportional to the duration of the overswing. A correspond- 
ing number with half the weight is transcribed in the memory register. 
This transcription is controlled by the potential output of the flip-flop, 
which is initially in the ones state. A drop in the positive overswing 
sets the flip-flop to zero, blocks transcription in the register and resets 
the counter. The counter is again filled with count pulses during the next 
overswing. At the instant when the counter code coincides with the code 
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transcribed in the memory register, the code comparison circuit produces a 
pulse that sets the flip-flop to the ones state and enables transcription 
of a new code in the register. At the instant of termination of the over- 
swing, the register code will correspond to half the duration of this over- 
swing. This process is continued until a maximum number is transcribed in 
the register that is equal to half the duration of the interval t. 
between the last positive zero-crossing in the region where the signal is 
rising, and the first negative zero-crossing in the region where the signal 
is falling. During the next positive half-wave of the signal, this number 
is compared with the code then _nigeg> in the counter, and at the instant 
coinciding w’th half the duration of » a short pulse from the output of 
the code corparison circuit Soleues a s instant. At this instant the 
flip-flop ojens, and by the end of interval @ a new number will have been 
transcribed in the memory register proportional to half the duration of 
interval ©, during the given period. Thus the instant of the middle of 
the interval @_ in each period of the signal is fixed on the basis of the 
measured value of the interval in the preceding period. This instant 
corresponds to the maximum of the harmonic process being studied. Sche- 
matic diagrams of the basic components of the device are given. Experiments 
show that the minimum level of the input signal can be reduced from 300 

to 0.1 mV for a frequency of 100 Hz, and from 10 to 0.09 aV for a fre- 
quency of 100 kHz. Figures 4; references: 6 Russian. 


USSR UDC 621. 374.387 


ON DETERMINING FREQUENCY FOR THE CASE OF DYNAMIC MODES OF MEASUREMENT 
INSTRUMENTS WITH PULSE-FREQUENCY MODULATION OF THE OUTPUT SIGHAL 


Moscow IZMERITEL'NAYA TEKHNIKA in Russian No 5, May 79 pp 21-23 
KNORRING, V. G. and YASIK, YA. R. 


[Abstract] Four different definitions of frequency are employed in instru- 
mentation engineering: .) A quantity which is the inverse of the period of 
a periodic process not limited in time (chromometric definition); 2) The 
average number of events of a specified class per unit time (statistical 
definition); 3) The derivative of the phase of a cyclical process (phase 
definition); and 4) The variable in the formulas of a Fourier transform 
(spectral definition). The chronometric and spectral definitions are 
inadequate in dealing with pulse-frequency modulated sigrals, so the 
subsequent discussion analyzes the applicability of the second and third 
definitions to any specific pulse sequence of a modulated signal which con- 
sists of idealized infinitely short pulses or pulses of finite width 
having infinitely steep rise times. Three different possible representa- 
tions are found for the instantaneous frequency of the pulses: both the 
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statistical and phase definitions of frequency lead to one representation 
of the above pulse signal in which the frequency is taken equel to zero in 
the intervals betwevn the pulses and is a delta function at the momen. of 
pulse appearance. A pulse counter employing this representation becomes 
an ideal continuous integrator and the expression for the number of counted 
pulses is treated as precise: each act of pulse counting is equivalent to 
integrating the delta function. Another representation is obtained when 
using the statistical definition and averaging over the set of signa):. 
The third representation applies not so much to the pulses themselves =<. 
the cyclical process in the source of these pulses: the differentiation of 
the phase of the source yields the frequency as a function of time which is 
continuous with respect to the argument and which can vary in the interval 
between pulses. This frequency can also be averaged over the set of 
Signals when necessary. Recommendations are given for the use of these 
representations in formulating correct procedures for the standardization 
of specifications for frequency meters processing such pulse sequences. 
Figures 1; references: 10 Russian. 


USSR UDC 621. 382.823 


SIGNAL TRANSMISSION THROUGH PARALLEL CHANNELS IN ANALOG INSTRUMENTS BASED 
ON CHARGE-COUPLED DEVICES 


Moscow PRIBORY I TEKHNIKA ZASPERIMENTA in Russian No 2, Mar/Apr 79 pp 161- 
182 manuscript received 18 Oct 77 


IVANOV, V. B., KRAYUSFKIW, V. L. and PANTELEYEV, li. L. 


[Abstract] The use of charge-coupled devices (CCDs) in analog instruments 
is limited by the clock frequencies of the CCDs, as well as by informatior 
losses as the charge is transferred from element to element. This article 
examines a method of improving the characteristics of analog instruments 
based on CCDs by signal transmission through perallel CCD lines with 
appropriate phasing of clock pulses. It is shown that for ea predetermined 
delay time and upper cutoff frequency of input signals, parallel connection 
of N CCD lines with electrical length m/N (where m is the number of trans- 
ferring cells) reduces the influence that inefficiency of charge transfer 
has on the converted signal. The improved performance in this case is due 
both to the reduction in electrical length of the line and the reduction in 
clock pulse frequency. Signal oscillograms clearly show the capability for 
passband expansion with parallel organization of signal transmission on 
limiting clock frequencies. The bandwidth increases in proportion to the 
number of channels. Figures 2; references: 5 Russian. 
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USER UDC 621. 364.621.376.23:536.521:535.231.6 
TOTAL-RADIATION PORTABLE PYROMETER 
Moscow ELEKTRICHESKIYE STANTSII in Russian No 1, 1979 pp 61-63 


FIGURNOV, YE. P., doctor in technical sciences, MRYKHIN, S. D. and 
ZAKHAROY, YU. N., engineers, Rastov Institute of Railroad Transportation 
Engineers [RIIZhT, Rostov-na-Donu] 


[Abstract] A total-radietion portable pyrometer uses an uncooled infrared 
detector based on TsTS-19 pyroelectric ceramic. The sensitive element of 
tie pyrometer is 3xlx0.15 m, fabriceted by cutting and grounding mono- 
lithic ferroelectric blocks; the receiving side is coated with a 200 AU 
black pigment. The reception area of the infrared detector is located 

on matte-finish glass; an image o* the test object forms in the plane of 
this glass in infrared and visibie light. A marker scale is on the matte- 
finish glass for simultaneous sighting of the object and measurement of its 
temperature. On the viewer's side of the matte-finish glass is an indicator 
pointer. Measuring a true object temperature amounts to these steps: 
determining the object emission coefficient by visual inspection of its 
surface or other available data and entering the appropriate correction into 
the pyrometer measuring the a2ifference in temperature between the instru- 
ment modulator (pyrometer housing) and the object with the pyrometer; 
determining the pyrometer housing temperature; and finding the true object 
temperature by adding the pyrometer readings to the readings of the thermom 
eter measuring the housing temperature. Pyrometer specifications include: 


Range of measured difference between instrument housing and 


object temperature +80°C 
Minimum detectable temperature difference for indication 

system used 2.5°C 
Time constant, s 0.5 
Angle of view 0.286° 
Sighting indicator 1:200 
Modulation frequency, iiz 23 
Diameter of entrance aperture of optical system, mm Bu 
Di zwensions, mm Yox250x100 
Weight, ke 3 
Power, type 7D-0, 115-Vl.1 batteries 4 


Pyrometer efficiency was tested at a traction substation of the North 
Caucasus Railroad. The temperature of some accessible 0.4 kV equipment 
terminals was measured to compare the contact mercury thermometer and the 
pyrometer. The difference between the mercury thermometer and the pyromete= 
readings did not exceed +5°C. Next, the pyrometer was used in examining 
some 50 contact connections at the RU-110 kV, RU-27.\) kV and RU-6 kV con- 
trol relays in a l-hr period. When measured, the equipment was energized 

at operating voltages and load. A malfunctioning contact was detected, 

at o temperature of +104°C, Figures 1; references: 6 Russian, 
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USSR UDC 621.391.2 


ANALYTICAL DETERMINATION OF THE DATA COMPRESSION FACTOR IN DEVICES Wlaus 
THRESHOLD SAMPLIJIG OF WALSH OR HAAR COORDINATES 


Leningrad IZV. VUZ: PRIBOROSTROYBIIYE in Russian Vol 22, Wo 3, Mar 79 pp 
pp ll-l7 manuscript received 6 Jul 78 


IVANOV, V. M., Leningrad Institute of Electrical Engineering imeni 
V. I. Ul"yanov (Lenin). [The paper was recommended by th: Department 
(Kafedra) of Information and Measurement Technology. ] 


[Abstrect] Adaptive discretization is a method of data compression used in 
the case .f incomplete a‘ priori information about the statistical character- 
istics of continuously transmitted messages. Here the efficiency of such 

a Gata coupression, after discretization, by linear orthogonal Walsh or 
Haar transformations with threshold sampling of cocrdinates is analyzed in 
the case of normal stationary random processes with zero mathematical 
expectation. Both the absolute and the relative compression factors are 
calculated as function o: the threshold with various correlation functions. 
Numerical results obtained with the aid of a MIiR-1 digital computer indi- 
cate that the Walst ‘*rans*ormation is more efficient than the Haar trans- 
formation in the case ol differentiable stationary random process and 
that both transforcations m’e equally efficient in the case of such a 
nondifferentiable j;rocess. The efficiency increase, furthermore, as the 
statistical correlation between components of the input vector after dis- 
cretization becouwes closer. Figures 4; references: 4 Russian. 


USSR UDC 621. 391.61 
HARDWARE ERRORS IN WALSH-FOURIER SPECTRAL ANALYZERS 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian No 3, Mar 79 pp 82-84 manuscript 
received 23 Dec 77 


MISANS, P. A. and BEKERIS, E. P. 


f Abstract] The algorithm of a Walsh-Fourier analog spectral analyzer is 
presented, and the types of hardware errors which can occur are listed. 
They include distortion, inaccurate multiplication and inaccurate integra- 
tion. Recommendations for compensation of these errors murt be calculated 
for each specific device. Figures 1; references: 3 Russian. 
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USSR UDC 621.396 .94 


ALLOWABLE INSTABILITY OF ANALYZ:NG VOLTAGES IN THE MODULATION METHOD OF 
MEASURING THE PARAMETERS OF SOLAR WIND 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 4, Apr 79 pp 66-67 manuscript 
received 1 Nov 78 


YEMEL'YANOV, S. L. 


[Abstract] For measuring the parameters of the solar wind spectrometers 

are most widely used which include traps for charged particles so that dif- 
ferential energy spectra can be sampled. Such a trap operates by the modula- 
tion method, with the analyzing voltage et the modulator grid made up of ea 
direct component and an alternating meander component. The accuracy of 
measurements depends largely on the stability of the ersivzing voltage. 

Here the effect of its instability on the trap output current is « amined, 
taking into account various factors which destabilize either of the two 
voltage components. On this basis, then, the necessary stability limits for 
successful cosmic experiments are established. With temperatures above 105 K 


and directional velocities below 106 m/s, for instance, an accuracy within 
10 percent reyuires that the instability of the analyzing voltage does not 
exceed 0.5 percent. Figures 1; references: 6 Russian. 


USSR UDC 629.78:62-503.5 
THE DYNAMIC ACCURACY OF MULTIPLY CONNECTED TRACKING SYSTEMS 


IZV. AKAD. NAUK ARMYANSKOY SSR. SERIYA TEKH. NAUK in Russian Vol 32, Nol, 
1979 pp 36-46, manuscript received 20 Jul 78 


GASPARYAN, O. N., YEGIAZARYAN, G. G. 


[Abstract] A strict analysis is presented of the accuracy of a three-channel 
tracking system with rigid mutual couplings between the separate channels, 
the transfe: functions of which are of arbitrary shape. Equations are pre- 
sented which completely define the matrix of coefficients of errors in an 
interconnected three-channel tracking system with different transfer func- 
tions of the separate channels, through the parameters of these channels and 
the matrix of interconnections. The expressions are also applicable to 
systems with an arbitrary number of separate channels. The use of the 
expressions produced, in combination with the apparatus of functional analy- 
sis, allows analysis of the accuracy and determination of the basic kinematic 
specifics of the three-channel tracking system of the “Orion-2" Astro- 
physical Observatory. Figures 4; references 10: 8 Russian, 2 Western. 
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USSR UDC 621.317 
A PHASE DETECTOR USING INTEGRATED MICROCIRCUITS 


Moscow PRIBORY I TEKHNIKA EXSPERIMENTA in Russian No 6, Nov-Dec 78 p 98 
manuscript received 24 Aug 77 


MOROZOV, I. A. 


[Abstract] In phase detectors which use an AND logic gate to measure a 
phase difference, the measured signals are fed to the inputs of comparators 
and the resulting rectangular pulses are fed to a gate, in which case the 
output signal cf one comparator is inverted with respect to the other. A 
pulse corresponding to the coincidence of the positive portions of both 
signals appears at the output of the AND gate. Since this method can only 
measure phase differences of up to 180°, a design is proposed using two D 
flip-flops (K1TK552) and two AND-NOT gates (K1LB553). The width of the 
output pulse of this detector is directly proportional to the phase differ- 
ence between the input signals fed to the comparators, and the maximum pulse 
width corresponds to a phase difference of 360°. A block diagram of the 
simple device is shown. Figures: 1; references: 1 Russian. 
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INTEGRATED MICROCIRCUIT Kx40MA1 
Moscow RADIO in Russian No 4, Apr 79 pp 59-60 
NAZAROV, YU. and SHIfHKIN, L. 


[Abstract] The integrated microcircuit K140MAl is a balanced modulator which, 
in addition to being a multiplier, can also serve as a basis for various 
other analog devices: for a phase detector, an amplitude detector and, in 
combination with an operational amplifier, for a divider, a squarer, a root 
extractor, and a generator of hyperbolic functions. The modulator ccnsists 
of a multiplier (4 transistors), a differential amplifier (4 transistors) 
controlling the emitter currents of the multiplier transistors, and a dif- 
ferential emitter follower (2 transistors) ensurine a high input impedance 
for control of the bases of the multiplier transir.ors. Its d.c. operating 
mode is set by two current generators (4 transistors) and stabilized by a 
transistor-diode network. It operates of +12 V supplied from two .ymmetric 
sources, over the -45 to +85°C temperature range. Its voltage anc frequency 
characteristics have been measured and are shown here. Figures 8; tables 3. 





USSR UDC 621.373 
A SQUARE-PULSE GENERATOR 


Moscow PRIBORY I TEKHNIKA EXSPERIMENTA in Russian No 2, Mar/Apr 79 
pp 142-143 manuscript received 21 Oct 77 


BARON, V. YE., KONONOVICH, V. I. and SOSENKO, V. A., Belorussian State 
University 


[Abstract] In designing instruments for measuring nonelectric quantities, 
an absolute scale must be set up for the measurement result. This problem 
reduces to multiplying an intermediate result by some factor so that the 
final result is represented in absolute units of the parameter being 
measured. When the intermediate result is a time interval, the scaling 
operation is most simply handled by regulating the reference oscillator 
frequency. Oscillators of this kind that contain RC circuits as time-mark 
elements are relatively unstable and have a limited range of frequency con- 
trol. If the measurement converter has a frequency output, scaling is 

done with binary and decade multipliers. Such a multiplier contains a 
large number of shapers with discrete time-mark elements, reducing the 
reliability of the device. This paper describes a code-controlled scaling 
oscillator that is free of these flaws-—-a square-pulse generator that forms 
a discrete frequency grid in the range from 1 Miz to 10 kHz with a step of 
10 kHz. The accuracy and long-term stability of the output frequency are 
close to the corresponding parameters of a crystal-controlled oscillator 
used as a reference frequency source. Figures 2; references: 3 Russian. 


USSR UDC 621.373 
USING PERMALLOY STRIP CORES IN NONLINEAR SHAPING LINES 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 2, Mar/Apr 79 pp 152- 
154 manuscript received 19 Dec 77 


VIZIR', V. A., Scientific-Research Institute of Nuclear Physics Affil «'-d 
with Tomsk Polytechnical Institute 


[Abstract] The author considers the use of strip Permalloy cores in non- 
linear shaping lines, based on the example of a coaxial line in which the 
strip cores are located in open conductive shields that are connected to 
the inner conductor and insulated from the braid by a dielectric layer. 

It is experimentally shown that Permalloy strip cores in such shaping lines 
improve efficiency and compress the pulse power of nanosecond thyratron and 
magnetic oscillators. The efficiency of thyratron oscillators on strip-core 
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lines reaches 680-85 percent with a rise time of about 5 ms. Such a line was 
operated for about 30 hours at a pulse recurrence rate of 100 Hz without - 
amy signs of core breakdown. The author thanks V. P. Orel for assistance 
in oscillator alignment. Figures 2; tables 1; references: 7 Russian. 


USSR UDC 621.373.52 
SAWTOOTH-VOLTAGE GENERATORS WITH NONLINEARITY COMPENSATION IN SERIES 


Leningrad IZV. VUZ: PRIBOROSTROYENIYE in Russian Yol 22, No 3, Mar 79 
pp 79-84 manuscript received 25 May 78 


BONDAR', V. A. and SUSLOV, V. A., Tomsk, Institute of Automated Control 
Systems and Radioelectronics. [The r was recommended by the Department 
(Kafedre) of Industrial Electronics.) 


[Abstract] Sawtooth-voltage generators are considered with independent 
rather than feedback compensation of nonlinearity. A passive RC network 

is connected to the generator output through a supplementary voltage source, 
in a cathode-follower configuration, with a switch across the capacitor and 
in synchronism with the generator discharge switch. A circuit and perform 
ance analysis of a multistage generator, with a sufficiently low output 
impedance and a sufficiently high quality of capacitors to ensure excellent 
stability and a wide load range, establishes that the nonlinearity decreases 
fast with an increasing number of stages but will fluctuate with fluctua- 
tion of the capacitor voltages and time constants and of the emitter- 
follower gains. The theoretical results are compared with experimental 
data for a 3}stage generator using KT315B transistors and the proposed 
method of nonlinearity compensation is found to be very suitable for pre- 
cision devices. Figures 3; references: 4 Russian. 


USSR UDC 621.376.56 
QUANTIZATION NOISE OF AN ADAPTIVE DELTA MODULATOR 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 3, Mar 79 pp 55-57 manuscript 
received 5 Dec 77 


VITENBERG, R. M. 


[Abstract] A study is made of an adaptive delta modulator with digital 
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control, which transforms a continuous message into a sequence of binary 
characters. Analytic equations are derived which describe the quantization 
noise of an adaptive delta modulator with single integration for the case 
when its input receives a steady, normal process. It is assumed that the 
time constant of adaptation is significantly longer than the interval of cor- 
relation of the input signal. The analytic expressions indicate that the 
characteristics of the modulator depend strongly on its design parameters. 
An adaptive delta modulator, the characteristics of which have been optimized 
for a harmonic signal, may be quite unsuitable for the transmission of 
speech. Figures } references 5: 1 Russian, 4 Western. 


USSR UDC 621.562. 623.2:621. 373. 'j21 
A CLOCK-PULSE GENERATOR FOR CO "TROLLING A CHARGE-COUPLED MATRIX DEVICE 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 1, Jan 79 pp 32-33 
VOLKOVA, N. V., GLUMOV, YE. M. and GOLIONKO, S. N., engineers 


[Abstract] A clock pulse generator is necessary for the operation of a 
solid-state image converter using charge coupled devices, i.e. to perceive 
the optical information and transfer the accumulated information charge to 
the output. The circuits and electrical characteristics of such generators 
are described for the control of a three-phase matrix image converter con- 
taining (m) x (n) elements, where mis the number of horizontal lines and n 
is the number of elements per line, which operates in a signal charge stor- 
age mode with subsequent line-by-line readout. Laboratory tests of a 
generator for a CCD matrix of 16 x 16 elements yielded the following char- 
acteristics: the frequency of the register pulses was 0.5 Miz, the pulse 
width was 8 msec for exposure and 0.8 meec for readout, the output signals 
had an amplitude of 15 volts and the overlap of the pulse sequences was 

1/6 T where T is the reriod of the horizontal line and register pulses. 
With slight refinements, this generator will be capable of reading a signal 
from an imsge transducer with a larger number of elements in matrices with 
line-by-line information extraction. Figure 1; references: 4 Russian. 
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USSR UDC 621.311.4.027.71:621. 316.925 


HIGH-FREQUENCY INTERLOCKING OF "LRECTIONAL PROTECTIVE RELAYS FOR A 2- 
TRANSFORMER SUBSTATION 


Moscow ELEXTRICHESKIYE STANTSII in Russian No 6, Jun 79 pp 486-53 


KUZNETSOV, P. D., CORTINA, D., CASTEGLIANO, A., engineers, All-Union 
Institute of Rural Power and Electric Network Planning (Sel'energoproyekt) 
Planning Center of the Ministry of the Electric Power Industry (Republic of 
Cuba), Havana 





[Abstract] Electrical distribution networks in the Republic of Cuba are to 
be equipped with 2-transformer substations having a bridge circuit on the 
110 kV side and also including, in addition to « circuit breaker between the 
two transformers, disconnecting and shorting devices. Relay protection of 
a line willinclude a set of distance relays, a set of directional instantan- 
eous current relays, a set of directional zero-sequence current relays, a 
Signalization system, and a high-frequency interlocking system. Inclusion 
of a signal relay in each protective circuit and in the circuit breakers for 
each line reduces the total number of such relays to five, regardless of 
the number of stages. The interlocking system includes an intermediate 
trigger relay and a trigger signal clamping relay in addition to a receiver 
relay, a high-frequeucy signal pickup relay, and another signal relay. 
This system is being developed at the Planning Center of the Cuban Ministry 
of the Electric Power Industry, in accordance with USSR standards and 
recommendations. The main objective is to simplify the circuitry and reduce 
the amount of components, for the purpose of minimizing necessary maintenance 
~ skilled labor in operation of such a substation. Figures 7; references: 
Russian. 


USSR UDC 621.315.1.019.3(-17) 


RELIABILITY OF OVERHEAD ELECTRIC TRANSMISSION LINES IN NORTHERNMOST 
REGIONS 


Moscow ELEKTRICHESKIYE STANTSII in Russian No 6, Jun 79 pp 64-65 


SELYANIN, A. I., engineer, LYUBOTINSKIY, A. I., engineer, State Scientific- 
Research Institute for Planning of Nickel Industry Enterprises (Institute 
Gipronikel') 


[Abstract] Available data are analyzed which pertain to the reliability of 
6, 35 and 110 kV overhead electric transmission lines in northernmost 
Siberia and European Russia. They are analyzed with respect to rate of 
failure or mean time between failures affecting two categories of users, 
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namely those who incur only material losses which can be calculated and those 
who incur material losses which cannot be calculated but are toirable. No 
catastrophic failures dangerous to life are considered here. ‘The data on 
failures include those affecting insulation, conductors, sppurtenances, pole 
structures, those caused by «xtraneous as well as those caused by internal 
factors. A statistical evaluation on the basis of the Kolmogorov- 

Smirnov criterion yields an exponential distribution of the failure parame- 
ters, with the empirical values of various crucial performance characteris- 
tics indicating thet overhead lines rated for these voltages operate less 
reliably in northernmost Siberia than in European Russia. This must be 
considered in system planning, but ea need for further gathering of data for 
a refinement of the analysis is also recommended. Figures 1; tables 3; 
references: 2 Western. 


USSR UDC 621. 315.1:621.391.822.001.45 
MEASUREMENTS OF RADIO INTERFERENCE AND ACOUSTIC NOISE AT OVERHEAD 750 KV 
POWER LINES 


Moscow ELEKTRICHESKIYE STANTSII in Russian No 1, 1979 pp 58-61 


BOGOMOL'NYY, P. YA., engineer, PEREL'MAN, L. S., candidate in technical 
sciences, and ROKHINSON, P. Z., engineer, Scientific-Research Institute of 
Direct Current [NIIPT] 


[Abstract] Radio interference and acoustic noise measurements were made in 
1975-1977 at three 750 kV power lines. The lines were: Konakovo-Mosco, 
(1.655 cm conductor radius, initial service 1967), Konakovo-Leningrad (1.12 
em conductor radius, initial service Dec 1975), and Donbass-Dnepr (1.45 cm 
conductor radius, initial service Dec 1974). Generally, radio interference 
measurements were made in good weather along each power line route quite 
distant from substations and transposition poles. The magnetic cr:mponent 
of the radio interference field was measured in the 0.15-10 MHz range. 
Radio interference was recorded at a given frequency as a function of power 
line-to-ground distance, as well as as a function of frequency at a dis- 
tance of 20 m from the projection of the outermost conductor phase. Acous- 
tic noise from coronas on a 750 kV power line was measured at the same 

time as the radio interference, with a PSI-202 noise meter with OF-201 
octave filters. The noise level under the 750 kV power line conductors 
varied in good weather in the 36-55 dB range for measurements with filter 

A and over the 32-38 dB range when measurements were made with the octave 
filters at frequencies of 1 and 2 kHz. At a distance of 150-200 m from the 
power line, the noise level went down to 36-45 dB (filter A measurements) 
and 25-30 dB (at 1 and 2 kHz). The wide scatter of the noise values was 
due to the narrow difference between corona noise levels and externel noise 
levels (local background). Corona noise differs most decidedly from 
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background noise in stil] weather during fog, drizzle or snow. (No measure- 
ments were made during these weather conditions.) Figures 5; tables 2; 
references 11: 4 Western, 7 Russien. 


USSR UDC 621.315.66:551.453:552.517.0' 2.73 


EXPERIENCE WITH RETENTION OF MIGRATORY SAND AT THE BASE OF SUP! URTS FOR 
OVERHEAD LINES 


Moscow ELEKTRICHESKIYE STANTSII in tussian No 6, Jun 79 pp 66-68 


RYABIKHIN, E. L., candidate in geographical sciences, Desert Institute, 
Academy of Sciences of the Turkmen SSR 


[Abstract] Experimental and engineering studies were made in 1972 at the 
Wind Erosion Laboratory of the Desert Institute (Academy of Sciences of the 
Turkmen SSR) toward development of sand retaining structures for transmis- 
sion line poles. Field data had been collected in the Dardzakum sand massif 
and inthe Western Turkmen lowland, and special aerodynamic tests were per- 
formed in wind tunnels at the laboratory. The role of plants was considered, 
but for plantless sites various mixtures of artificial sand retainers were 
examined. Gravel cages and impregnation with crude oil or automotive lub- 
ricating oil or with polymer fluids were found to be the only available 
means of sand retention, yielding the best results in amounts of 2.5-3 
liters/m@ of surface area. Nerosin, a byproduct of shale processing, has 
been used since 1965 in Kazakhstan and along the Gur'yev-Astrakhan railroad 
line as well as along the Bukhara-Ural and other gas pipelines. it can be 
recommended only with great caution, however, because it is toxic and also 
a defoliant with a not yet fully determined impact on the immediate environ- 
ment. Figures 4; references: 6 Russian. 


USSR UDC 621.315.6 


DISTRIBUTION OF MINIMUM LENGTHS OF SERVICE LIFE OF HIGH-VOLTAGE INSULATION 
SUBJECT TO ELECTRICAL AGING 


Novocherkassk IZV, VUZ: ELEKTROMEKHANIKA in Russian No 3, Mar 79 pp 218-22h 
manuscript received 25 Nov 76; after completion, 14 Sep 76 


LYSAKOVSKIY, GERMAN GEORGIYAVICH, candidate in technical sciences, scientific 
worker, Leningrad Polytechnical Institute 


[Abstract] The "weakest link" concept in the theory of reliability of large 
systems is applied to the insulation of a high-voltage line. The latter is 
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subdivided into an array of elementery length or area segments and, essuming 
a log normal dist: ibution of shortest-life uniform insulation elements, the 
probability of the system life is calculated in terms of the parameters of 
a Weibull distribution. The theoretical results are compared with experi- 
mental date on dendrite formation along the insulation of a 53O kV (peak) - 
50 Hz cable. The agreement is fairly close, even though based on a “weak 
convergence", and indicates the feasibility of estimating the life of a 
system on the basis of simultaneous electrical aging tests performed on 
statistically uniform system elements. Figures 2; references: 6 Russian. 


USSR UDC 621.315.624.027. 3.004.65 
DISENGAGEMENT OF STRINGS WITH DEFECTIVE INSULATORS 
Moscow ELEKTRICHESKIYE STANTSII in Russian No 6, Jun 79 pp 65-66 


ARTEM'YEV, A. S., engineer; TIKHODEYEV, N. N., dr in technica. sciences, 
Leningrad Polytechnic Institute (LPI) - Scientific-Research Institute of 
Direct Current (NIIPT) 


[Abstract] Disengagement of insulator strings due to flashover and short- 
circuit currents rates among the most serious failures along 110-750 kV 
overhead lines. It has been recently established that disengagement only 
occurs when « string contains defective insulators. This conclusion is 
based on an earlier statistical and probability analysis involving porcelain 
insulators. tere an experimental study was made on remnants of glass insu- 
lators, tested for strength under electrical load (breakdown voltage at 
industrial frequency or in pulses) and normal mechanical load. The results 
indicate a need for improving the quality of glass insulators, especialiy 
with respect to cracking, and for annual replacement of remnants in a string. 
Figures 1; references: 2 Russian. 


USSR UDC 621.316.542.019. 3.001.57 


ANALYSIS OF MATHEMATICAL MODELS USED FOR CALCULATING THE RELIABILITY OF 
HIGH-VOLTAGE CIRCUIT BREAKERS 


Moscow ELEKTRICHESTVO in Russian No 5, May 79 pp 11-15 manuscript received 
3 Nov 78 


OBOSKALOV, V. P., candidate in technical sciences; Dotsent, Ural Polytechnic 
Institute 


[Abstract] The reliability of a power circuit breaker for short-circuit 
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protection can be calculated as a function of the arc-quenching capacity and 
of time, according to various mathematical models based on classification of 
short-circuits with respect to current l-vels and physical equivalence uf 
short-circuit fluxes in each class to a st«tionary random Poisson process. 
It ‘s recognized that the wear of contacts depends on the electrical distance 
of the disconnected network element from the power source, while its depend- 
ence on the short-circuit current and on the arc-quenching capacity is 
usually known and determined by th. number of disconnmections as well as by 
the mass of contractcs. The principle of total sum is applied to all 
classes of short-circuits and the resulting distribution then approximated 
either by a normal]. one or *w an Erlang distribution. The probability cal- 
culated accordingly is found to be underestimated by 8-10 percent in the 
first case and overestimated by 4-6 percent, while the maximum error of 
reliability calculation according to the total-sum model with the mathemati- 
cal equivalent of short-circuit fluxes is 1.5-2 percent. References 5: 

4 Russian, 1 Western. 


USSR UDC 631.371:621. 316.11 
OPTIMIZATION OF RECONSTRUCTION TIME SCHEDULES FOR RURAL ELECTRIC NETWORKS 
Moscow ELEKTRICHESKIYE STANTSII in Russian No 6, Jun 79 pp %-41 


KORSHUNOV, A. P., candidate in technical sciences, All-Union Scientific- 
Research Institute of Rural Electrification (VIESKh) 


[Abstract] Rural electric networks are planned on the basis of a 5-7 years 
load anticipation period. Experience has shown that such short-term plan- 
ning is far from economically optimum, essentially because overhead lines 
have a service life of 18-28 years or even longer. Here earlier replacement 
of conductors and addition of transformer capacity is analyzed in terms of 
capital investment and reconstruction costs, with interest compounding as 

a criterion, also using the equation of network economy reduced to terms 
either independent, or functions of the nominal power and the rate of change 
of power. Certain simplifications are made, namely mean-statistical indi- 
cators of network performance are used, different conductors are reduced to 
equivalent sizes, and the cost schedule is matched to the load growth 
dynamics. According to the results of analysis and calculations, there is 

a definite economic advantage in extending the load anticipation period to 
12-18 years, depending on whether new construction or reconstruction is con- 
templated and depending on whether worst-case or most-likely development is 
anticipated. Figures 4; references: 6 Russian. 
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Pulse Techniques 


USSR UDC 621.317.795.2:622.273.26 


PREFERENCE SIGHAL UNIT FOR MEASUREMENT OF SHORT TIME INTERVALS BETWEEN 
PERIODIC PULSE PROCESSES 


Moscow PRIBORY I TEKHNIKA EXSPERIMENTA in Russian No 6, Nov-Dec 78 
pp 62-63 manuscript received 11 Nov 77 


PAVLOV, S. F. and SMIRNOV, S. N., All-Union Scientific-Research Institute 
for Mining Geomechanics and Underground Surveying, Leningrad 


[Abstract] Phase multiplication with the conversion of a high-frequency 
harmonic of the pulse repetition rate to ea low intermediate frequency at 

which the phase measurement is made is employed in the high precision measure- 
ments of the width of short, periodically repeating pulses or small time 
intervals between periodic pulses with a low-repetition rate. One of the 
possible measurement errors in this case is the intermediate-frequency 
instability. A master reference signal unit was designed to obtain an in‘*er- 
mediate freque:cy with ea phase gain of 1,000. A pulsed phase-locked loo; 
system was used in the unit for IF stabilization. Within the 300 liz hold 
passband of the PLL system, the IF stability is 0.02 Hz. The maxima 
settling time from the moment the unit is switched on is no more than 0.3 
seconds. The design employs IC's of the 133 and 134 series as well as 
silicon bipolar transistors and FET's. The unit was employed in an optical 
position finder to record underground mine workings. A block diagram and 
schematic of the unit are shown. Figures 2; references: 2 Russian. 


USSR UDC: 621. 396.96 


THE ENERGY SPECTRUM OF COINCIDENCE OF PULSE SEQUENCES WITH RANDOM 
MODULATION OF PULSE POSITION 


Kiev IZV.VUZ: RADIOELEKTRONIKA in Russian No 3, Mar 79 pp 80-61, manuscript 
received 20 Dec 77; after revision, 19 May 78 


GOLUBEV, P. M. 


[Abstract] Signals with random pulse position modulation are used to elimi- 
nate ambiguities and blind areas of range and velocity in pulsed systems. 
This article analyzes the question of the changes which occur in the spec- 
tral characteristics of such signals after “ime selection. It is assumed 
that time selection is performed by means of a dual-input coincidence cir- 
cuit. Ome input receives a strobing sequence, while the other receives the 
Signal. Figures 2; references: 2 Russian. 
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USSR UDC 661. 325.53 
MEASUREMENT TIME SHAPERS FOR DIGITAL INTEGRATING INSTRUMENTS 


Moscow PRIBORY I TEKHNIKA EXSPERIMENTA in Russian No 2, Mar/Apr 79 
pp 175-177 manuscript received 3 Nov 77 


ISMAYLOV, KH. A., DAMIROV, D. I. and RYSKIN, L. M., Azerbaydzhan institute 
of Petroleum and Chemistry, Baku 


[Abstract] When pulse shapers are used for timing purposes in digital 
measuring instruments, automatic error-correcting methods such as iteration 
techniques can considerably improve the accuracy and interference immunity 
of these devices. In realizing iteration techniques, it is necessary to 
distinguish pause time. If the pause time is equal to the integrating time, 
the speed of the instrument is impaired. Thus a pulse sequence must be 
shaped from the line voltage ‘or an isolated interference signal) with «a 
pause that can be arbitrarily reduced vile the pulse duration is strictly 
equal to the ectual duration of the period of the line voltage. The 
authors describe two shapers that meet these requirements and can produce 

@ pulse sequence with any duty factor given by the relation F= 2% /(1+2"), 
where k is an integer. The first device uses a Johnson countér’ to scale the 
frequency of theinput pulse sequence (premultiplied by 2*) with respect to 
a modulus of 1 + 2". The iuea behind the second shaper is creation of the 
pause with isolation of the period by changing from scaling the leading 
edges to counting the trailing edges of the input pulse sequence. The pulse 
recurrence rate is again premultiplied by 2*. Thus after isolation of each 
period of the input sequence, scaling is shifted with a time delay deter- 
mined by the duration of a single pulse shaped after multiplication of the 
sequence. Schematic and time diagrams are given illustrating the operation 
of the proposed shaping circuits. Series 155 ICs were used in experimental 
models for shaping a pulse sequence with duty factor of 2/3 and 8/9 from the 
line voltage on industrial frequencies. It was found that such devices used 
as integrating timers in iteration devices can improve interference immunity 
and speed characteristics. Figures 3; references: 4 Russian, 
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Quentum Electronics 


USSR UDC 535.317.2:531.715.2 
ii Gi-QUALITY DELINEATION OF TWO-DIMENSIONAL SHADOW IMAGES 


Novosibirsk AVTOMETRIYA in Russian No 1, Jan-Feb 79 pp 33-44 manuscript 
received 25 Aug 78 


KRIVENKOV, B. YE. and CHUGUY, YU. V., Novosibirsk 


[Abstract] Methods of obtaining contour images of two-dimensional objects 
by means of various filters are considered, the minimum effective contour 
width serving as the quality criterion. The mathematical analysis is based 
on atypical coherent optical filtration system, with the field in the 
entrance (object) plane and that in the frequency (filter) plane bounded 
within circular apertures. An optimal binary filter and a quadratic filter 
are compared, the former being less lossy and the latter yielding a somewhat 
narrover contour. Most effictive is a quadratic apodization filter vith a 
gaussoidal apodizing function, for instance, which yields a contour com 
pletely without side lobes and thus a very narrow one. The performance of 
these filters has been checked out experimentally. Delineation of tl.,,ee- 
dimensional objects is more difficult, because of diffraction and distorting 
reflections. Figures 9; references 6: 2 Russian, 4 Western. 


USSR UDC 621.373.6826: 772.99 
RELIEF HOLOGRAMS ON FILMS OF AMORPHOUS CHALCOGENIDE SEMICONDUCTORS 


Novosibirsk AVTOMETRIYA in Russian No 1, Jan-Feb 79 pp 70-74 manuscript 
received 25 May 78; finished variation, 20 Jul 78 


KLIMIN, A. N., PEN, YE. F., REMESNIK, V. G. RYZHIKOV, A. B. and TSUKERMAN, 
Vv. G., Novosibirsk 


[Abstract] Relief holograms on 1.5-6 um films of amorphous arsenic sulfide 
(As,S,) and arsenic selenides (As2Se3, As,Se5) were experimentally recorded 


and restored by means of an argon lsser | A = 514.5 nm) and « heliumneon 
laser (A = 632.8 mm) respectively. The best solvent for selective etching 
were found to be 10 percent dimethyl am.ne for As Se, films, 33 percent 


dimethyl amine for As,Se, films, and KoCra07 for As,Se, films. The best 


reliefs vere obtained on As 5, films. On such a film it vas possible to 


record a Fourier hologram, through a special phase mask, with a diffraction 
efficiency of 10 percent and with a 500 lines/frame resolution of the 
restored positive image of television test chart 0249, Figures 4; refer- 
ences 3: 1 Russian, 2 Western. 
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USSR UDC 621.396.535.868 
CONTROLLED TRANSPARENCIES IN HOLOGRAPHIC SYSTEMS WITH A CODED REFERENC« STAM 


Novosibirsk AVTOMETRIYA in Russian No 1, Jan-Feb 79 pp 10-19 manuscript 
received 24 Mer 76 


VASIL' YEV, A. A., KOMPANETS, I. W., KOTOVA, S. P. and MOROZOV, V. N., 
Moscow 


[Abstract] The feasibility of using pseudorandom signals for coding the 
reference beam in holography has deen established, both theoretically and 
experimentally. Controlled transparencies most easily produce binary pseudo- 
random signals, the complex transmission furction of frosted glass being a 
close optical analog of white noise and M-sequences having the best currele- 
tion characteristics. Also Walsh functions, which are orthogonal, can be 
realized and used for hologram coding, their correlation characteristics 
improving upon multiplication of each one by the same modifying pseudorandom 
sequence. This is achieved by combining the controlled transparency vith « 
random or pseudorandom phase mask. Here the theoretical analysis is given 
and practical systems for recording and separately restoring superposed holo- 
grams by this method are shown. Figures 7; references 20: 9 Russian, ll 
Western. 


USSR UDC 621.375. 325 
OPTIMIZATION OF THE PROCESS OF FORMATION OF ULTRASHORT LIGHT PULSES 


Gor'kiy IZV.VUZ: RADIOFIZIKA in Russian Vol 22, No 4, 1979 pp 425-433 
manuscript received 22 May 76 


LARIONTSEV, YE. G., SERKIN, V. ., Scientific-Research Institute of 
Nuclear Physics; Moscow State University 


[Abstract] Earlier theoretical works dedicated to study of the generation 
of ultrashort pulses of light, combining the stage of transmission of light 
through the filter and saturation of the medium, have the following short- 
comings: 1) A maber of statistical characteristics of the process of forma- 
tion of the ultrashort pulses have not been studied; and 2) There are no 
analytic eqvaticns to determine the optimal conditions for generation of 
ultrashort pulses. This work is intended to eliminate these shortcomings. 
Analytic equations are produced which define the optimal values of laser 
parameters to maximize radiation contrast and compress the pulses. The 
authors express deep app: eciation to T. I. Kuznetsova for discussion of the 
work, I. V. Khomentovskaya for constant assistance during computation ~n the 
BESM-6, and Yu. P. Yatsenko for helpful discussions. Figures 4; references 
13: 10 Pussian, 3 Western. 
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Readers, Radio Navigation Aids, Direction Finding, Cyros 


USSR UDC 525.7 


EFFECT OF ATMOSPHERIC TURBULENCE ON THE DIMENSIONS OF A RADAR DIFFRACTION 
IMAGE 


Gor'kiy IZV. VUZ: RADIOFIZIKA in Russian Vol 22, No 3, Mar 79 pp 290-294 
manuscript received 1 Feb 78 


BELOV, M. L. and ORLOV, V. M. 


[Abstract] Atmospheric turbulence causes blurring of a diffraction image. 
Here this effect is analyzed relative to radar measurements in a system 
which consists of a radiation source, the reflecting ground surface, and a 
receiver with a photodetector and a paraxial lens. Calculations based on 
the Debye equation and the Fresnel approximation yield the mean radiation 
intensity in the photodetector plane and then the dependence of the image 
geometry on the distance from receiver to ground, on the receiver aperture, 
and on the source divergence. The effect of atmospheric turbulence is found 
to become stronger with narrower radiation patterns of the source, owing 
to blurring of the light spot on the reflecting surface. The effect of 
turbulence within a given range of distances from receiver to light spot on 
the ground can thus be reduced by defocusing of the optical system. Figures 
2; references 8: 7 Russian, 1 Western. 


USSR UDC 621.371.4 


DISTRIBUTION OF THE FLUCTUATIONS OF INTENSITY OF UHF SIGNALS REFLECTED 
FROM THE SURFACE OF THE SEA 


Gor'kiy iZV. VUZ: RADIOFIZIKA in Russian Vol 22, No 4, 1979 pp 503-505, 
manuscript received 12 Jun 78 


LEMENTA, YU. A. and FUKS, I. M., Institute of Radiophysics and Electronics, 
UkSSR Academy of Sciences 


[Abstract] Experimental and theoretical studies have indicated that the 
distribution function of the specific scattering cross section of radar sig- 
nals in the UHF band, reflected from the surface of the sea, is not expo- 
nential. A computer was used to calculate the coefficient of variation of 
the intensity of reflection as a function of pulse length and the various 
values of the incident angle of the radiation. The calculations were per- 
formed for horizontal polarization of the radiation, and indicated that at 
short pulse lengths and small slipping angles, modulation of the signal by 
steer slopes on the surface of the sea leads to a distribution of fluctua- 
tions of intensity which is not exponential, while with fixed pulse length, 
this difference is greater, the less the value of the ratio ¥/7.: 

Figures 1; references 5: 3 Russian, 2 Western. 
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USSR UDC 621.391.2 
PROCEDURE FOR SEQUENTIAL MULTICHANNEL DETECTION OF A SIGIAL 


Moscow RADIOTEKHNIKA in Russian Yol 34, No 3, Mar 79 pp 63-66 manuscript 
received after completion 27 Sep 75 


REMBOVSKIY, A. M. 


[Abstiact] A study is presented of a comparatively simple multichannel 
procedure for sequential detection of a signal against a background of noise 
of unknown intensity, which varies with time. The method is based on forma- 
tion of ranks of independent readings of the voltages in the channels. The 
procedure can be used for detection of signals in one of several channels 
with noise, as at the output of a group of narrow-band filters covering e 
certain frequency range, or one of several range-resolution elements in 
radar devices. Curves generated by computer simulation ere presented. 
Figures 3; references: 3 Russian. 


USSR UDC 621.396.67.621. 396.965 


OPTIMAL EXCITATION OF THE ANTENNAS OF AMPLITUDE DIRECTION FINDERS OPERATING 
BY THE COMPARISON METHOD 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian No 3, Mar 79 pp 10-17 manuscript 
received 2 Jan 78 


MINKOVICH, B. M., MAKHNENKO, YU. YU. 


[Abstract] The problem is solved of decreasing the direction finding error 
Co in amplitude direction finders by optimal excitation of antennas with 


a circular aperture. Single-pulse direction finders and direction finders, 
the characteristics of which are generated by deflection from the radio 
signal direction of the independent radiation patterns without changing 
their structure are analyzed. The optimization of direction finders with 
isoplanar antennas, representing coherent sources, is analyzed. Figures 3; 
tables 2; references 15: 13 Russian, 2 Western. 
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USSR UDC 621.396 .96 


CORRELATION-EXTREMAL DIRECTION FINDING OF EXTENDED AND POINT SOURCES OF 
ELECTROMAGNETIC OSCILLATIONS 


Kiev IZV. VUZ: RADIORLEXTRONIKA in Russian No 3, Mar 79 pp 41-45, 
manuscript received 7 Mar 78 


BAKLITSKIY, V. K. 


[Abstract] A study is made of the optimal measurement of parameters which 
define the position of an extended or point source of electromagnetic 
radiation, i.e., the position of the space-time signal formed by such 
sources. The solution produced is interpreted as the solution of severa” 
problems related to optimal direction finding. The solution is based on a 
method of synthesis of an optimal device for measurement of time-variable 
parameters of an optical signal observed against a background of space-time 
noise. It is found that holographic processing of the output signal of 
each element of the receiver device requires only that the phase structure 
of the signal received be recorded. This simplification is achieved at the 
cost of the fact that in phase processing, due to periodicity of D,, uncer- 
tainty appears in the estimation of the angular coordinate. Figures 1; 
references: 6 Russian. 


USSR UDC 621.396.96:537.874.4 
SCATTERING OF RADIO WAVES BY MOIST GROUNDS 


Mcscow RADIOTEKHNIK. in Russian Vol 34, No 4, Apr 79 pp 76-78 manuscript 
received 25 Oct 78 


BASHARINOV, A. YE. [deceased], ZOTOVA, YE. N. and NAUMOV, M. I. [deceased] 


[Abstract] The dependence of radar backscattering intensity by a ground 
surface on the moisture content in the latter is determined here, not accord 
ing to the Wiener-Wagner relation for the complex dielectric permittivity 
but according to a lincar approximation for its real part. The backscatter- 
ing coefficient is calculated for scanning angles close to the vertical and 
for smooth large-scale surface irregularities with a Gaussian distribution 
of slope angles, as well as the sensitivity of this coefficient to the 
moisture content. In experiments the intensity of backscattering was 
measured from an airplane over the terrain of the Kurskaya Oblast, while 
staff members of the Chair of Geography at the Moscow State University 
imeni M. V. Lomonosov measured the moisture contents in various soils of 
this region. A regression analysis of these radar data has yielded a close 
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correlation of 0.684-0.86 between echo-signal intensity and ground moisture. 
Figures 2; references 12: 8 Russian, 4 Western. 





USSR UDC 621.396.962 


SUBSURFACE PROBING WITH ULTRASHORT WAVES OF GROUND WATER LENSES AND 
CONTINENTAL GLACIERS 


Moscow RADIOTEKHNIKA in Russian Vol 34, No 4, Apr 79 pp 79-80 manuscript 
received 25 Oct 78 


LUKASHENKO, YU. I., MASLOV, A. I., TERLETSKIY, N. A. and TSYURUPA, L. A. 


[Abstract] The method of subsurface radar probing, which yields useful 
information about the internal structure and the electrophysical character- 
istics of underground layers, is based on penetration of electromagnetic 
waves through such layers and subsequent reflection at boundaries between 
media with different properties. An expression is shown for the power of 
an echo signal, as a function of the transmitter altitude above ground, of 
the bed depth and of the characteristic dimension of surface irregularities 
referred to the signal wavelength. Also results are shown of an experi- 
mental exploration, by this method with a special airborne coherent 36- 
MHz radar station, of ground water under desert land (water "lenses") and 
of continental glaciers. Probing was done with discontinuous M-sequence 
phase-manipulated signals. An evaluation of the data and comparison with 
echo signals coming from a smooth sea surface indicate the advisability of 
lowering the transmitter altitude so as to reduce the interference due to 
backscattering by the ground. Figures 2; references 6: 4 Russian, 2 Western. 
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Receivers and Transmitters 


USSR UDC 621.391.2 


OPTIMIZATION OF A RECEIVER CHANNEL UNDER CONDITIONS OF QUASI-PULSE RADIO 
INTERFERENCE 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian Vol 22, No 4, Apr 79 pp 5-9 
manuscript received 28 Nov 77 


RUBTSOV, V. D. 


[Abstract] Interference in radio reception is predominantly atmospheric 
(10 kHz - 30 Miz) and industrial (76 kHz - 100 Miz). Such interference, 
usually in e quasi-pulse form, is described by s log normal amplitude- 
probability distribution and its envelope representing an ergodic process. 
Here the latter is approximated by two straight-line segments, whereupon 
the fluctuation components of both interference sources are assumed to be 
mutually independent. A wideband limiter-amplifier including an ideal 
limiter with a zero threshold and a narrow-band filter is subsequently 
shown to perform nearly as well, within 2 dB, as an optimal nonlinear con- 
verter in the receiver channel. Figures 3; references 14: 9 Russian, 

5 Western. 





USSR UDC 621. 391.82 
SYNTHESIS OF OPERATING SIGNALS FOR MULTICHANNEL CORRELATION SYSTEMS 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian Vol 22, No 4, Apr 79 pp 91-94 
manuscript received 26 May 76 


KISEL', V. A. and ZYUKO, V. A. 


[Abstract] A correlation system is considered whose receiver consists of 
M correlators in the form of multiplier-integrators and which transmits 
operating signals S(t) (m=1,...,M) with spectra S.(j@) simultaneously 


over a one time-invariant channel with ea sufficiently long integration 
period. The synthesis of operating signals on the basis of given reference 
signals is shown which satisfies the requirement of zero interference at 
the receiver outputs. With the necessary relation between the spectrum of 
operating signals and that of reference signals established, the problem is 
reduced to a system of nonhomogeneous linear equations and the latter are 
solved according to standard computer programs. This method is demonstrated 
on a 3-channel correlation system with the minimum possible frequency band 
and completely overlapping signal spectra, as well as to a 2-channel cor- 
relation system. In the case of nonideal transmission channels it is neces- 
sary to divide the signal spectrum by the complex transmission coefficient. 
Figures 1; references 6: 2 Russian, 4 Western. 
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USSR UDC 621.394.662.2 
INTERFERENCE STABILITY OF QUASI-COHERENT RECEPTION OF PM SIGHALS 


Kiev IZV. VUZ: RADIOELEXTRONIKA in Russian No 3, Mar 79 pp 70-72, 
manuscript received 12 Jan 78; after revision, 6 Apr 78 


KOROTKOV, A. N. 


[Abstract] A comparative estimate is presented of the interference stability 
of quasi-coherent phase-modulated signal receivers with two types of high- 
frequency synchronization systems: 1) A system in which synchronization is 
performed using a pilot signal; and 2) A system in which synchronization is 
established as a result of processing of the information signal. The system 
with the pilot signal is preferable where the signal-to-noise ratio is 

> 0.15-0.2:1, but the advantage is slight and does not increase with increas- 
ing signal-to-noise ratio. Figures 1; references: 6 Russian. 


USSR UDC 621. 396.6 


STAGGERED RECEPTION OF SIGNALS IN STATISTICALLY NONHOMOGENEOUS CHANNELS 
WITH SPECTRALLY LUMPED INTERFERENCE 


Kiev IZV. VUZ: RADIOELEKTRONIKA in Russian Vol 22, No 4, Apr 79 pp 10-16 
manuscript received 17 Jul 78 


ARZUMANYAN, YU. V., GINZBURG, V. V. end NAUMOV, A. S. 


[Abstract] Under consideration is the reception of staggered signals or of 
signals with a general form of redundancy where, as in most practical cases, 
the spectral density of noise assumed to be white and the function describ- 
ing lumped interference are a’ priori indeterminate, A reception algorithm 
is constructed, i.e., an optimal receiver is synthesized for this case 
according to the maximum-likelihood principle. The characteristics of such 
a receiver are shown to be better than those of an optimal receiver where 
weighted summation of squares occurs. Figures 1; references: 5 Russian. 
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USSR UDC 621.396.42 
A DIGITAL FREQUENCY SYNTHESIZER AND LOCAL OSCILLATOR 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 6, Nov-Dec 78 p 198 
manuscript received 31 May 77 


GUBERNATOROV, O. I., KLIMOV, S. M., SOSONNYY, A. YE., GOROKHOVSKIY, V. M., 
SAMOKHA, S. B. and IL'CHENKO, A. V. 


[Abstract] The digital frequency synthesizer is designed for operating as 

a local oscillator for receivers which provide for synchronous reception of 
radio broadcast stations with amplitude modulation, and can also be used 

in SSB and other suppressed carrier receivers, as well as FM types. The 
Gigitel portion of the synthesizer is designed around K155 series integrated 
circuits and the analog portion uses K1315 transistors and KV1O4V varicaps. 
The reference source is a master crystal oscillator at 1 Miz. The frequency 
is set by means of wafer or push button switches. In a passband of 1.1 

Miz with a center frequency of 9.65 Miz, two sets of signals parallel and 
coherent with respect to the master oscillator frequency are generated 
simultaneously, which are shifted with respect to each other by 0.46 Miz with 
a step of 4.5, 5 and 9 KHz, The number of frequencies generated in each 
sub-band is 70. Also generated in addition to these signals are coherent 
transfer signals et 2, 4, 8 and 9 Miz and pedestal signals at 8.7, 9, 9.08, 
9.16, 9.4, 9.6 and 9.8 Miz. There is a provision for correcting the pedes- 
tal frequencies by +50 KHz. The output level into a 75 ohm load is 150 av, 
and the spurious radiation suppression with respect to the digitization 
step is no less than 70 kB. The unit is powered from the AC mains at 53 

Hz or from a 24 volt storage battery. The dimensions are 255 mm x 260 mm x 
50 mm and weighs 3.2 kg. [For information apply to the address: 310059, 
Khar'kov-59, P.R. Lenina, Khar'kov Institute of Radio Electronics, Depart- 
ment (Kafedra) of Radio Receiving Devices.] Figures l. 


USSR UDC 621. 396.62 


PASSAGE OF A SIGNAL AND NOISE THROUGH COMPENSATORS WITH LINEAR AMPLITUDE 
DETECTORS 


Kiev IZV, VUZ: RADIOELEKTRONIKA in Russian Vol 22, No 4, Apr 79 pp 46-53 
manuscript received 5 Oct 78 


OZERSKIY, YU. P. 
[Abstract] Compensators of the detector-discriminator type with frequency 


characteristics on the positive side near the center frequency of the opera- 
ting channel and on the negative side near the center frequencies of the 
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adjacent channels are used in multichannel radio receivers for separation of 
signals which do not coincide in time. Here the performance of such comyen- 
sators is compared with that of a basic classical receiver comprising . 
single oscillatory stage and a linear amplitude detector. It is found to be 
worse in terms of maximizing the output signal-to-noise ratio in the operat- 
ing channel during reception of a radio pulse mixed with white noise. 
Figures 5; references 6: 7 Russian, 1 Western. 


USSR UDC 621.396.6211. 33 


NOISE IMMUNITY OF FM DEMODULATORS WITH FILTERS AT THE INPUT HAVING LINEAR 
PHASE-FREQUENCY CHARACTERISTICS 


Moscow ELEKTROSVYAZ' in Russian No 3, 1979 pp 21-26 manuscript received 
27 Jun 78 


VAYZBURG, G. M., PAPERNOV, I. L. and RYSKIN, E.YA. 


[Abstract] An analysis is made of the noise i:munity of standard FM demod- 
ulators with filters at the input, synthesized sith the use of dealy lines. 
In contrast to ordinary filters based on detunei circuits, such filters 
have linear phase characteristics which make it possible to reduce the 
noise bandwidth by 3--4 kB practically without an increase of the non- 
linear noise. This leads to a corresponding supplementary gain in the 
threshold region. Use of filters on delay lines is particularly advisable 
with modulation indices M, 41, during which the gain given by the 
threshold-reducing FM demSaulators is significantly reduced, It is coa- 
Cluded that during reception of FM signals with effective indices commensur- 
able with unity, in order to improve the noise immunity it is advisable at 
the input of a standard FM demodulator to use the two- and three-beam 
filters with the linear phase characteristics considered in the paper. 
These filters, which in practice do not increase the nonlinear noise in the 
channel, make it possible to obtain a gain of 34 dB in the threshold 
region. 
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[Abstract] The authors have developed e hybrid tube-semiconductor trans- 
ceiver for either single-sideband or continuous-wave operation by short-wave 
radio amateurs in category-1 stations. The set includes, in addition to 
the transceiver proper with the necessary oscillator, mixer, amplifier 
stages and a signal intensity meter, a linear power amplifier using two 
GU-50 tubes, an external variable-frequency oscillator with the transceiver 
voltage supply, @ separate digital dial and an electronic clock. Transfer 
from reception to transmission is effected with a main switch aided by 
electromagnetic relays and electro:.c switches. The mixer stages in the 
transceiver are built on transistors or field-effect transistors. 
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[Abstract] Stationary oscillations of electron flux have been examined 
many times, but the class of waves whose frequency was independent of ampli- 
tude was mainly emphasized. It has now been found that under specific con- 
Gitions the frequency of a stationary wave can be nonlinearly displaced. 
The set of stationary solutions constructed to allow for the lew »f cunser- 
vation with quasi-stationary change of wave due to external forces is 
characterized by the relationship of frequency or wave number as a function 
of amplitude. The presence of a nonlinear frequency shift is substantial 
for resonant wave interactions, leading to wave emergence from resonance. 
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